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ABSTRACT 

Introduction – Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental 

disorder which is common in children and adolescents. It is common to find SPD in children 

and adolescents with ADHD, which affects their normal functioning, behaviour and have 

adverse developmental consequences. Parenting a kid with comorbid ADHD and sensory 

difficulties can be challenging, and affects the quality of life in primary caregivers. Limited 

studies have been done to assess these sensory processing difficulties in children with ADHD. 

Objective – The primary objective of this study was is to assess prevalence of Sensory 

Processing Difficulties (SPD) in children and adolescents having ADHD. We also examined 

the association between SPD and subtypes of ADHD, association between SPD and global 

functioning , and quality of life in primary caregivers of these subjects. 

Method - This was a cross sectional descriptive study, where 100 children and adolescents, 

less than 18 years of age, diagnosed with ADHD as per DSM 5 criteria were recruited from 

outpatient department of psychiatry and child development centre. At the time of presentation 

a semi-structured questionnaire to determine socio-demographic details and patient 

characteristics, was used. Short Sensory Profile (SSP) was used to assess sensory processing 

difficulties, Children Global Assessment Scale (CGAS) was used to assess functioning in 

children, Vanderbilt scale was used to assess types of ADHD, WHOQOL-BREF to assess 

Quality of Life (QOL) in primary caregivers and MINI Kid was used to rule out co-morbidities 

and other severe psychiatric illnesses. The data was analysed with percentages for categorical 

variables, mean and standard deviation for continuous variables, and chi square test was applied 

to examine the association between SPD and types of ADHD,  SPD and global functioning. 

Results - The mean age of subjects was 9.5 years (± 2.49), majority (55%) of children belonged 

to age group of 6-9 years, 75% were male and majority belonged to lower socio economic 



class. Inattentive type was the most common type of ADHD (38%) followed by 

hyperactive/impulsive type (32%) and combined type (30%). Eighty eight percent of the 

participants had definite differences in total score of short sensory profile and the mean score 

of  short sensory profile was 129.88. There was no significant association between sensory 

processing difficulties and subtypes of ADHD. There was significant association between 

global functioning and sensory processing difficulties, wherein participants with more definite 

differences in sensory processing had more dysfunction. There was a significant impact on 

quality of life in primary caregivers with the most impact being on psychological domain of 

caregiver in the studied sample.  

Conclusion – Eighty eight percent of participants with ADHD in our study had sensory 

processing difficulties and there was no significant association between sensory difficulties and 

subtypes of ADHD. There was significant association between sensory processing difficulties 

and functioning of children. The quality of life in primary caregivers was impacted in mostly 

all domains in which psychological domain being the most impacted . 

Keywords – ADHD and SPD, Sensory problem in ADHD, QOL in ADHD .  
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INTRODUCTION 

Attention-Deficit Hyperactivity Disorder (ADHD), as behaviorally defined within the 

Diagnostic and Statistical Manual of Mental Disorders 5 (DSM 5) system, is an early-onset 

developmental disorder characterized by impulsivity, inattention, and or hyperactivity. 

The disorder is currently divided into three subtypes, Inattentive, Impulsive / Hyperactive, 

and Combined. It is well accepted that ADHD is heterogeneous in its presentation.  ADHD 

is one of the most common childhood-onset psychiatric disorders1. ADHD prevalence 

worldwide is estimated between 5.29% and 7.1%2. In the Indian scenario, the prevalence 

of ADHD falls in range of 5.76 %3. ADHD has other co morbidities also. 

Difficulties in sensory processing are problems in responding to sensory stimuli like 

impairments in modulation, detection, or interpretation of stimuli4. Sensory processing 

difficulties impact the functioning of  children in their daily life. There are three types of 

sensory processing problem i.e. sensory over responsivity, sensory under responsivity and 

sensory seeking4. Approximately 16% of the general population is estimated to have 

symptoms of SPD5. It is common to find SPD in children with other well-recognized DSM-

based disorders like ADHD. The tactile and other sensory perceptual hypersensitivities 

and hypo sensitivities that are frequent features of SPD are also observed in ADHD 

population and also have impairment in their functioning6.  

Parenting a child with ADHD may confront parents with unique challenges, as children 

with ADHD are significantly impaired in social interactions and communication and show 

restricted and stereotyped patterns of behaviours. Previous literature suggests that sensory 

processing difficulties in children with ADHD can affect family functioning, routines, 

parent-child relationship patterns, and increase parenting stress and strain7. 
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Need for study - This observational study is being undertaken as there are studies which 

suggest that there are wide variety of sensory difficulties in children and adolescents with 

ADHD but in our population, there are not many studies which have looked into various 

sensory processing difficulties and its correlation with ADHD in Indian population. 

Sensory processing difficulties in children with ADHD are also expected to influence their 

caregiver’s mental health and at present, reports on the association between patterns of 

sensory processing and the quality of life of primary caregivers are scarce. 
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OBJECTIVES 

Primary objective – To assess sensory processing difficulties in children and adolescents 

with ADHD. 

Secondary objective 

• To examine association between presence of SPD and subtypes of ADHD. 

• To examine the association in between SPD and global functioning in children and 

adolescents with ADHD. 

• To assess quality of life in primary caregivers.  
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REVIEW OF LITERATURE 

Review of literature is described under following headings. 

1. History and current perspectives of ADHD 

2. Etiopathogenesis of ADHD 

3. Assessment and treatment of ADHD 

4. Understanding sensory processing and sensory processing disorder 

5. Assessment of sensory processing disorder   

6. Sensory processing disorder and ADHD 

7. Quality of life in primary caregivers 

History of ADHD 

In the 18th century, mental health issues were not commonly viewed through a medical 

perspective. Crichton focused on attention-related disorders, similar to ADHD symptoms. 

Crichton observed attention challenges in children, possibly linked to ADHD. Hoffmann's 

"Fidgety Phil" depicted early signs of ADHD. Still's 1902 presentations explored moral 

regulation issues in children, potentially related to ADHD, outlining impulsiveness and 

attention deficits. Still's work contributed to understanding child psychopathology and 

brain-behaviour interplay 8. Early brain damage can lead to behaviour problems like 

postencephalitic behaviour disorder, showing abnormal behaviour, cognitive deficits, and 

hyperactivity. Postencephalitic behaviour disorder was linked to intrinsic drive from the 

brain stem, causing hyperkinesis, impulsivity, and distractibility 9. The hyperkinetic 

disease of infancy resembled ADHD symptoms, with signs like motor agitation, 

inattentiveness, and impulsiveness. Symptoms aligned with ADHD indicators and could 

persist into adulthood 10.  



 
Review of Literature  

5 
   

'Minimal brain damage' suggested that minor brain injuries could lead to behavioural 

challenges later in life. Discussions on brain damage variations led to the concept of 

cerebral impairments spectrum. Minimal brain,damage was associated with increased 

activity levels, aligning with ADHD criteria 11. 'Minimal brain,damage' got replaced with 

'minimal brain,dysfunction' emphasizing functional disturbances. The Oxford 

International Study Group proposed a classification system for children with minimal 

brain dysfunction. Minimal brain,dysfunction-was linked to learning or behavioural 

challenges from central nervous system deviations 12. 

The transition from 'Hyperkinetic Reaction of Childhood' to 'Attention Deficit Disorder 

(ADD)' in 1980 emphasized attention deficits over hyperactivity. The renaming in the 

DSM-III in 1980 highlighted attention and impulse management criteria 13. The 

publication of DSM-III-R in 1987 consolidated symptoms under 'Attention Deficit-

Hyperactivity Disorder (ADHD)' with a single diagnosis threshold 14. The DSM-IV in 

1994 identified three ADHD subtypes: predominantly inattentive, predominantly 

hyperactive-impulsive, and combined. The DSM-IV-TR in 2000 maintained DSM-IV 

content with minor adjustments, while critics called for ADHD validation in adults. 

Criteria for ADHD in DSM-IV and ICD-10 are similar but differ in number, emphasis on 

inattention, and comorbidity management approach 15. 

Current perspective on ADHD 

International classification systems embody a consensus regarding ADHD as a clinical 

construct characterized by symptoms such as hyperactivity, inattention, and impulsivity. 

Empirical evidence from longitudinal and genetic investigations provides substantial 

support for ADHD being a persistent, inheritable condition marked by dysregulation in 

brain networks governing attention and conduct 16. Detractors posit that there is a potential 
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for ADHD to be excessively diagnosed, given symptom overlap with other disorders, 

absence of distinct genetic indicators, and dearth of neurological abnormalities. The focus 

of many research inquiries tends to be on severe instances, thus restricting the applicability 

of findings to the broader populace. Discrepancies in evaluations by caregivers and 

educators raise questions about the objective foundation for diagnosing ADHD 17. 

Definition of ADHD 

According to DSM 5 ADHD is defined in children upto 16 years of age as a constant 

pattern of inattention and / or hyperactivity present prior to 12 years of age, presenting in 

2 or more settings (like home and school) and should negatively impact social and 

academic activities and should not be explained by any psychiatric disorder as 

characterized by 6 or more of inattention or hyperactivity / impulsivity symptoms 

persisting for atleast more than 6 months occurring either together or separately 18. 

In adolescents 17 years or older and adult it is a persistent pattern of 5 or more symptom 

of inattentive or impulsive type either present separate of each other or present together, 

for a time period of atleast more than 6 months 18.   

Phenomenology in ADHD 

ADHD is a neurodevelopmental condition that is identified through behavioural 

manifestations, utilizing diagnostic criteria from DSM-5 and ICD-10/11. DSM-5 classifies 

ADHD symptoms into inattention and hyperactivity/impulsivity, replacing subtypes with 

presentations to enhance consistency . ICD-10 differentiates hyperkinetic disorder of 

childhood from hyperkinetic conduct disorder, whereas ICD-11 incorporates five distinct 

subcategories of ADHD corresponding to DSM-5 19. The diagnosis of ADHD necessitates 

that symptoms have an impact on social, academic, or professional performance, with 
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specific guidelines tailored to different age groups and endorsed assessment tools 

recommended for adults 20. Even though there is a closer alignment between ICD-11 and 

DSM-5-TR, there are still subtle differences that have significant implications for research 

and clinical practice 21. ADHD diagnosis criteria differ between DSM-5/DSM-5-TR and 

ICD-11, impacting clinical practice and research. ICD-11's lack of specific thresholds may 

result in varied diagnoses, prompting the need for detailed sample descriptions22. The 

current debate surrounds the two-factor model in DSM-5/DSM-5-TR, with suggestions for 

a three-factor or S-1 bifactor model. Research quality may be affected by the definitions 

in ICD-11 and DSM-5-TR, calling for more clarity on ICD-11's psychometric properties23.   

Epidemiology of ADHD  

ADHD is prevalent on a global scale, exhibiting varying rates of occurrence. Research has 

identified a prevalence of 5.8% among children, with no significant change observed over 

a period of 30 years . Discrepancies in rates stem from the utilization of different diagnostic 

criteria. In the Indian scenario, the prevalence of ADHD falls in range of 5.76 % 3. The 

prevalence of ADHD in the adult population stands at approximately 2.8%, showing 

higher figures in affluent nations 24. Accurate prevalence data should be derived from 

population-based surveys rather than solely relying on clinical records. Reports of 

escalating ADHD rates often emanate from sources such as health insurance records, 

clinical referrals, and patterns of medication prescriptions, influenced by evolving 

diagnostic criteria and heightened awareness 25. 

A survey conducted in the United States revealed a surge in ADHD diagnoses among 

children, escalating from 6.1% in 1997 to 10.2% in 2016 26. Conversely, a Danish study 

uncovered a twelve-fold rise in ADHD prevalence between 1995 and 2010, particularly 

noting an increase in diagnoses among females 27. The global utilization of stimulants for 
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ADHD management has experienced a steady increase since the 1990, reaching its peak 

in the United States in 2012. In contrast, certain European nations have witnessed either 

stable or declining rates in recent times 28. 

Comorbidity in ADHD 

Common Comorbidities: A considerable number of children diagnosed with ADHD 

experience difficulties in areas such as reading (ranging from 15% to 50%) and 

mathematics (ranging from 5% to 30%). It has been reported that a significant proportion, 

between 70% to 85%, of children with ADHD also meet the criteria for ASD. 

Approximately 20% of individuals with ADHD exhibit symptoms of tics or Tourette's, 

while 5% present symptoms of OCD 29. A substantial percentage, ranging from 30% to 

50%, of individuals with ADHD struggle with deficiencies in motor skills. The prevalence 

of comorbid depression or anxiety in individuals with ADHD ranges from 0% to 45%. 

Between 27% to 55% of individuals diagnosed with ADHD also had features of 

Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD) 29. 

Increased Vulnerabilities: Children diagnosed with Attention-Deficit/Hyperactivity 

Disorder (ADHD) exhibit 1.5 times more susceptibility  of engaging in substance misuse, 

and are also 2.4 times more prone to smoking tobacco products 30. Moreover, they face a 

significantly elevated risk of encountering problematic media usage, with a staggering 9.3 

times higher probability of experiencing challenges in this area 31. In addition, adolescent 

females with ADHD demonstrate a 1.23 times greater inclination towards developing 

obesity and individuals with ADHD are known to have a correlation with various eating 

disorders 32. Bedwetting, or enuresis, is a prevalent issue among 17 % children with ADHD 

33. Lastly, 25 - 70 percentage of individuals with ADHD, encounter difficulties with sleep, 

indicating a heightened prevalance of sleep disorder 34.  



 
Review of Literature  

9 
   

Neurological Comorbidities: Children with ADHD have a three times more chance of 

experiencing migraines and 2.3 to 3 times more chance of have having epilepsy 35. 

Genetic and Non-Genetic Causes: Genetic factors can lead to both ADHD and other 

disorders. ADHD symptoms may manifest in specific genetic disorders such as 

neurofibromatosis, Turner’s syndrome, and Noonan’s syndrome. In addition to genetics, 

ADHD can be present in children who have experienced brain injuries, strokes, or fetal 

alcohol syndrome 36. 

Preterm Birth: ADHD is three times more common in children born early and four times 

more common in those born extremely early 37. 

Differential Diagnosis in ADHD 

Medical conditions resembling ADHD must be ruled out during diagnosis, including 

epilepsy, thyroid issues, sleep disorders, drug interactions, anemia, and leukodystrophy. 

Psychiatric conditions like Learning disorders, anxiety, affective disorders, and 

environmental conditions like adverse home environments should also be excluded as they 

can imitate ADHD symptoms. ADHD diagnosis can be complicated by coexisting 

conditions like bipolar disorder and absence epilepsy 38. Secondary ADHD can occur after 

events like head trauma or stroke, with many children displaying symptoms post-injury 39. 

Shared genetic and neurobiological mechanisms may impact both primary and secondary 

ADHD, with conditions like Turner’s syndrome often coexisting with ADHD 40. 

 Clinical diagnostic procedure in ADHD 

Clinical assessment in children includes parent interviews on history, family, and school 

life, along with mental health checks and economic status. Child's mental state is assessed 
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through standardized interviews and observer reports on behaviour. Informant rating 

scales are useful but not the only diagnostic tool; child interviews and school feedback are 

also important 41.  

Medical examination is necessary to rule out physical causes, while objective tests and 

neuroimaging are not routinely recommended. "Watchful waiting" period of up to 10 

weeks is advised before diagnosing ADHD, with younger children in a class more likely 

to be diagnosed.  ADHD diagnosis should be done by specialists like child psychiatrists or 

paediatricians with ADHD expertise 42.  

Etiopathogenesis of ADHD 

ADHD involves various neurobiological pathways and neuropsychological profiles, with 

early models focusing on inhibitory control and motivational pathways. Attempts to 

categorize ADHD into subgroups based on cognitive performance have not shown very 

conclusive results, with some studies suggesting ADHD-specific profiles and others 

showing shared profiles with typically developing children, indicating variability in 

findings 43. 

Neuropsychology of ADHD 

Approximately a quarter of a century ago, ADHD was primarily perceived as a challenge 

related to self-regulation. Researches indicated the association between ADHD and 

different neuropsychological (NP) profiles involves multiple brain pathways, indicating 

significant variations in brain functioning among individuals with ADHD 44. The 

inhibitory/executive function pathway regulates impulses and plans actions. The 

motivational/delay aversion pathway deals with managing waiting periods and rewards. 

These pathways can interact and influence each other. Additional pathways like time 
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processing in individuals with ADHD have been suggested, but the exact number remains 

uncertain 44. Researchers have identified six key cognitive functions in children having 

ADHD, inhibition, working memory, delay aversion, decision-making, response time 

variability and timing 45. A 2005 study found that those with ADHD lack executive 

function skills, important for time management and attention. The impairments include 

response inhibition, vigilance, working memory and planning 46. A meta-analysis of 34 

studies up to 2016 showed that individuals without ADHD perform better in various 

cognitive areas. Additional cognitive functions affected in individuals having ADHD are 

selective attention, reaction time, fluency, decision making, Perception, emotional tasks, 

social tasks, and communication 47. 

Etiologies of neuropsychological impairments in ADHD might involve issues in Top-

down cognitive control, strategic deficits, and basic processing deficits 48. The cognitive 

profile of individuals and the importance of cognitive assessment in clinical practice are 

significant study areas. ADHD has diverse cognitive profiles and varying severity levels, 

with one-third not showing impairments, another third having partial deficits, and the 

remaining third performing below average on cognitive tests. Behavioural evaluations and 

questionnaires focusing on ADHD symptoms have weak associations with 

Neuropsychological test outcomes and cannot replace comprehensive Neuropsychological 

evaluations 49. ADHD can appear in individuals of all intelligence ranges, including 

profoundly gifted ones, highlighting the usefulness of intelligence assessments in 

diagnosis 50. ADHD symptoms should be seen as initial indicators for further exploration, 

emphasizing a detailed analysis of cognitive functioning for personalized intervention 

strategies 51. 
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Neurophysiology of ADHD  

ADHD involves multiple brain circuits and deficiencies. Symptoms vary among 

individuals, making neurophysiological measures challenging for diagnosis These 

methodologies are employed to investigate the functioning of the brain and are as follows : 

1. Electroencephalography (EEG) – It is debated as a biomarker for ADHD despite 

its quantifiability for medical conditions. EEG assesses brain function in different 

frequency bands. Children with ADHD show distinctive EEG patterns, but recent 

research found varied patterns 52. A comprehensive scrutiny of EEG data in 

children with ADHD has revealed distinct clusters. Age impacts EEG profiles, with 

factors like drowsiness in adolescents influencing outcomes 53.  

2. Magnetoencephalography - It gauges brain function's magnetic fields 54.  

3. Elevated response potentials (ERP) - ERPs are brain responses measured via EEG 

in response to tasks, aiding in understanding brain information processing over 

time, identifying strengths and weaknesses in individuals with ADHD. P3 

Component and CNV in ERPs are affected in ADHD. Variability in testing 

methods across studies challenges result comparison 55.  

4. High Temporal Resolution: These techniques enable the swift capture of brain 

activities, measured in milliseconds (ms), allowing for the observation of both 

rapid and gradual cerebral processes 56. 

Cerebral Functioning in ADHD: These methodologies aid in comprehending the 

distinctions in brain operations among individuals with ADHD during periods of rest or 

cognitive engagements. They can reveal neuronal precursors, correlation and 

consequences that can give initial brain indications and forecast ADHD manifestation, can 
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reveal concurrent brain activities accompanying ADHD behaviours and can assess 

alterations in brain activities stemming from ADHD conduct respectively 57.     

Relying solely on EEG or ERP markers is insufficient for ADHD diagnosis. Integrating 

various measurements and machine-learning algorithms can enhance diagnostic accuracy 

but need validation. Prioritizing EEG-based predictive capabilities can be more beneficial. 

Certain EEG activities show potential in predicting treatment responses, needing more 

evidence. Neurophysiological indicators reveal diverse ADHD-related impairments but 

lack reliability for diagnosis or treatment personalization58. 

Neuroimaging in ADHD 

Techniques like MRI and fMRI offer insights into brain structures and activity in ADHD. 

Individuals with ADHD show delayed brain maturation particularly in frontal cortex, 

resulting in reduced volume, and abnormal connectivity. ADHD affects brain networks 

related to attention, cognitive control, and reward processing. Children with ADHD exhibit 

unusual brain activity during rest, impacting attention and cognitive control59.  

Decreased brain activity in attention and inhibition regions is seen in children with ADHD. 

Atypical reward processing in ADHD is linked to a hypoactive dopamine system. 

Treatments like medications and neurofeedback can normalize brain activity in 

ADHD. Some brain changes in ADHD persist while others may improve with age 60. 

Neuroimaging studies consistently show brain function abnormalities in ADHD, affecting 

cognitive functions. Targeted interventions can enhance brain structure and function in 

managing ADHD symptoms effectively. ADHD presents diverse neurobiological changes 

that can potentially improve with appropriate interventions61. 
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Genetics in ADHD 

The heritability of ADHD is estimated at 75-90%, consistent across genders. Swedish twin 

studies show high heritability unaffected by shared environments. Heritable components 

in brain connectivity and ERPs are found in families with ADHD. Heritability is notable 

in ERPs related to response inhibition62. 

ADHD traits like attention-deficit symptoms show significant heritability. High-extreme 

traits are inheritable, while low-extreme traits are influenced by shared 

environments. ADHD shares genetic risk factors with bipolar disorder, schizophrenia, and 

other disorders. This suggests psychiatric disorders may have a continuous nature63. 

Genetic risk factors contributing to ADHD are not fully understood. Limited significant 

associations have been found in candidate gene studies and GWAS(genome-wide 

association studies) . A recent GWAS meta-analysis identified 12 loci linked to ADHD. 

Polygenic risk scores are being studied to predict ADHD, with potential rare genetic 

variants playing a role64. 

Assessment in ADHD  

ADHD assessment involves evaluating attention and behavior challenges in children. 

Diagnostic interviews like K-SADS-P IVR are crucial, administered by professionals 

following research standards. Behavior rating scales, like Vanderbilt and Conners', are 

user-friendly and assess symptoms quantitatively. Global and specific impairment 

assessments, such as CGI-S and SKAMP, are used to evaluate ADHD-related difficulties. 

Assessment methods vary based on age groups, with pre-schoolers needing cautious 

interpretation and older children relying on self-reported scales. Multi-informant ratings 
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from parents and educators ensure a comprehensive understanding into the child's 

behaviour 65. 

Challenges in ADHD assessment include limited content validity of behaviour scales and 

lack of normative benchmarks for global impairment measures. A holistic approach using 

diverse tools can enhance accuracy in diagnosis and treatment of ADHD in children and 

adolescents66. 

Treatment strategies in ADHD 

The treatment of ADHD involves a multimodal strategy incorporating various approaches 

and psychoeducation for patients and families as recommended by clinical guidelines. 

Initially, psychological, behavioural, and educational needs of the child are considered 

through discussions with the child, parents, and caregivers. Child and parents' involvement 

in treatment steps is crucial, including discussions on treatment benefits, risks, and 

preferences 67. Treatment is adaptive, combining modules like parent counselling, 

behavioural therapy, and medication based on the patient's requirements. Environment-

centred interventions train parents and teachers to support the child better, improving 

parenting skills and reducing ADHD symptoms. School-based interventions focus on 

enhancing classroom conditions, teacher methods, and student skills to help children 

manage ADHD and overcome stigma 68. 

Pharmacological treatment in ADHD 

The start of ADHD medication should be done by healthcare professionals. A thorough 

assessment is crucial, including medical background, medications, physical 

measurements, and cardiac evaluation. Parental training for children under 5 years, 
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education and guidance for children 5 years and above before considering medication is 

must 69.  

Europe prefers Methylphenidate, Canada favours prolonged-release psychostimulants or 

atomoxetine. Research shows effectiveness of methylphenidate, amphetamine, 

atomoxetine, and guanfacine. Regular medication adjustments and annual reassessment 

are important for optimal outcomes 70. Dosage levels depend on medication and 

individual's weight. Methylphenidate, amphetamine, lisdexamfetamine, atomoxetine, and 

guanfacine have specific dosage guidelines 71. Side effects like decreased appetite and 

sleep issues can be managed by adjusting dosage or timing, based on medication and 

weight. Common side effects include reduced appetite and sleep disturbances, manageable 

by adjusting medication timing or dosage 72. 

Non Pharmacological treatment of ADHD  

Various non-pharmacological approaches are available for managing ADHD symptoms. 

CBT combines positive actions for parents and educators, yielding better outcomes when 

paired with medication. Neuropsychological treatments involve cognitive tasks to enhance 

memory and self-regulation, showing success in alleviating ADHD symptoms73. 

Neurofeedback Training (NF) utilizes EEG technology to regulate brain function through 

specific brain wave frequencies, potentially enhancing self-regulation and positive 

reinforcement 74. Non-invasive Brain Stimulation methods like TMS and tDCS aim to 

improve attention and memory, though not widely accepted in therapy guidelines despite 

promising results in studies 75.  

Alternative Treatments such as mindfulness, exercise, and yoga may be beneficial for 

ADHD individuals, though further scientific validation is needed. Free fatty acid 

supplements have shown minor improvements in relieving ADHD symptoms 76. 
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Understanding Sensory processing  

The perception process is how organisms, including humans, gather, comprehend, and 

make sense of information from their environment by using their sensory modalities like 

sight, hearing, and touch 77. 

The initial stage of perception is Sensation, which encompasses the detection of stimuli 

through the senses, such as perceiving a circular object. Sensation can be categorized based 

on its Quality, which pertains to the type of sensory experience (e.g., visual, auditory), 

Intensity, which refers to the magnitude of the sensory input (e.g., intense light, loud 

noise), and Duration, which indicates the temporal extent of the sensory experience (e.g., 

fleeting glimpse, prolonged sound) 78. 

Following the process of Sensation, the brain engages in information processing to make 

sense of the stimuli received. During this phase, the brain integrates the sensory inputs 

with existing knowledge in Sensory Perceptions and establishes connections with familiar 

concepts in Cognitive Associations 79. 

Example - 

Stimulus: The object you see, like a ball. 

Sensation: Your eyes detect a round shape and your brain notes it as "a spherical thing." 

Interpretation (Percept): Your brain recognizes it as "a ball." 

Comprehension: You understand that “I can play with it.” 

Various factors influence Perception, including Learning, which involves acquiring 

knowledge and skills through exposure or education to enhance perceptual abilities. 

Maturation also plays a role as a child's cognitive and sensory faculties develop over time, 
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contributing to improved perception. Moreover, Interaction with the Environment plays a 

crucial role in shaping perception by facilitating better comprehension and conceptual 

formation through engagement with the surroundings 80. 

Understanding perceptual development  

In 1969 Gibson made us understood that an infant does not possess innate knowledge and 

techniques to comprehend the intricate environmental stimuli. This capability evolves over 

time. Following birth, the infant's engagement with the surroundings promptly serves as a 

means of acquiring knowledge. Babies gather insights about the world and consistently 

assess the accuracy of such insights; this process characterizes perception: deriving 

information from stimulation. 81. 

Eleanor Gibson identified three mechanisms through children improve their perceptual 

acuity with age, discrimination specificity improves, as children can differentiate between 

stimuli better.  As they grow old attention is optimized, children learn to focus on relevant 

stimuli and ignore irrelevant ones as they grow older and also their information Pickup 

becomes efficient,  young individuals can identify objects quickly by focusing on key 

features like shape and color, making categorization more efficient 82. 

Sensory Integration Theory 

Jean Ayres was a pioneer in understanding how children process sensory information. She 

created the term sensory integrative dysfunction to describe problems children have with 

processing sensory and motor information, especially those with learning disabilities 83. 

Three Major Ideas of Sensory Integration Theory 83 
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1. Learning and Sensation: Learning depends on how well we can take in and 

understand sensations from our movements and surroundings. This helps us plan 

and organize our actions. 

2. Problems with Sensation Processing: If someone has trouble understanding 

sensations, they might also struggle to act appropriately. This can make learning 

and behaving correctly harder. 

3. Improving Sensation Processing: When we engage in meaningful activities that 

involve sensations, it can help us get better at processing these sensations, which 

in turn improves learning and behaviour. 

Modulation - This is how the CNS controls its own activity. Ayres identified 4 different 

types of issues with modulation like overreacting to sensory inputs, like touch i.e. sensory 

defensiveness, Fear of movement or heights i.e. gravitational insecurity, Disliking certain 

movements i.e. aversive responses to movement, Not reacting enough to sensory inputs 

i.e. under responsiveness 84. 

Patterns of Modulation - Ayres identified six main patterns (Degrees of Praxis) 84  

• Three subtypes of sensory integrative dysfunction like trouble coordinating both 

sides of body i.e. bilateral integration sequencing deficits, difficulty with motor 

planning and body awareness i.e. somatodyspraxia, problems with visual-motor 

tasks i.e. visuodyspraxia. 

• Difficulty following verbal instructions to perform movements i.e. dyspraxia on 

verbal command. 

• Low average sensory integration dysfunction i.e. Below-average ability to process 

sensory information and high average sensory integration function i.e. Above-

average ability to process sensory information 84. 
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Scholars continued Ayres' research on sensory integration in areas like occupational 

therapy. Various professionals had different interpretations of sensory integration, causing 

ambiguity. The rise of sensory integration therapy led to a need for better understanding 

of sensory processing disorders. Miller et al. had discussions from 1998 to 2000 and 

published three important works. Despite some disagreement, most experts supported 

using specific terms for diagnosing and treating sensory processing issues 85. 

Dunn's Model of Sensory Processing 

Dunn's conceptual framework draws upon insights from neuroscience and behavioural 

science. This model states that individuals can be categorized based on their neural 

responses to stimuli and subsequent behaviours. Hypothesis of Dunn's model advances the 

proposition that there exists an interplay between an individual's neurological sensitivity 

to sensory stimuli and their behavioural reactions 86. 

Table 1 86. Dunn’s model of sensory processing 

 Behavioural response/ self regulation continuum 

Neurological threshold Passive Active 

High threshold (habituation) Registration Seeking 

Low threshold(sensitization) Sensitivity Avoiding 

Further understanding of sensory modulation  

Perceptual development relies on attention and integration of sensory inputs, engaging 

vision, hearing, and touch. Signals reach specific brain regions and merge for unified 

perception 87. FMRI research shows distinct brain areas activated by different senses, 
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supporting multisensory processing. EEG studies indicate early interactions in the brain, 

with changes in sensory integration over time 88. Certain neurons respond to multiple 

senses, adjusting activity based on input. Responses are influenced by factors like timing 

and location of stimuli. Watching a speaker's lips can activate auditory brain regions, 

aiding speech comprehension. Multisensory processing involves higher brain regions, 

feedback loops, and detailed mechanisms still under investigation 89. 

Sensory processing disorders 

Sensory processing dysfunction entails challenges in the organization of sensory input 

originating from both, body and surrounding environment. This condition impacts 

individuals across the lifespan, manifesting in modified sensory thresholds that result in 

either heightened or diminished responsiveness to stimuli 90. 

 

Figure 1 90. Sensory processing disorder 

A group of researchers proposed Sensory Processing Disorder (SPD) as a separate clinical 

entity, evaluating its validity based on various factors. They suggested its inclusion in 

DSM-V, emphasizing subcategories like Sensory Modulation Disorder. The prevalence of 

sensory processing issues in disabled children ranges from 40% to 88%, suggesting 
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interventions when other diagnostic criteria are not fully met 90. Sensory processing 

problems are often seen in individuals with autism and linked to conditions such as 

Tourette's syndrome, ADHD, trauma, and prenatal stress 91. Dunn's framework on sensory 

processing describes four patterns based on neurological thresholds and self-regulatory 

mechanisms, aligning with manifestations of SMD 86. Children with high neurological 

thresholds may show passive Registration or proactive Seeking behavior. Conversely, 

those with low thresholds might display passive Sensitivity or active Avoiding patterns 90. 

SMD is a condition falling within the realm of SPD that involves challenges in regulating 

reactions to sensory stimuli. There are three distinct subcategories of SMD 90 : 

Sensory Overresponsivity (SOR) – Individuals with Sensory Overresponsivity (SOR) have 

heightened responses to sensory stimuli, such as touch, sound, taste, or smell, reacting 

more intensely than typical. SOR is a common subtype in the field of SMD, attracting 

clinical referrals and sparking studies on SOR's relationship with ADHD. Behaviors in 

individuals with SOR include touch aversion, covering ears at sounds, avoiding certain 

movement activities, and limited diets due to sensitivities 90.  

The link between SOR and anxiety can be explained through various theoretical 

frameworks, such as anxiety causing SOR or vice versa, possibly linked through factors 

like amygdala function . Research shows differences in cortisol levels and electrodermal 

responsivity in children having ADHD, a significant percentage also exhibiting SOR, 

anxiety, or both 92. Dunn's research using the SPSC with ADHD children highlighted 

differences in Sensitivity and Avoiding behaviors, emphasizing the importance of tailored 

sensory interventions. Future research should include neurocognitive and neuroanatomical 

assessments to better understand the causes of SOR and its connections to anxiety and 

ADHD 93.  
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Sensory Underresponsivity (SUR) – Individuals with SUR have diminished reactions to 

sensory input, resulting in difficulties processing data efficiently, such as reduced 

responsiveness to touch, sound, taste, or smell. Offspring with SUR may exhibit 

behaviours like sluggishness, apathy, or clumsiness, appearing disinterested in stimulating 

sensory experiences, making engagement in activities challenging 94. Dunn's (2006) 

research found a notable difference in sensory underresponsivity between children having 

ADHD and general population, emphasizing the need to recognize sensory processing 

difficulties in neurodevelopmental disorders. Children having ADHD can display varying 

levels of sensory underresponsivity compared to typically developing children, 

highlighting the importance of tailored interventions and support for individuals with 

ADHD to address these differences accurately  95. 

Sensory Seeking/Craving (SS) – Individuals with SS seeks intense sensory experiences 

like touching, loud noises, and strong input for regulation. SS is sometimes confused with 

ADHD due to similar hyperactive behaviors found in both. Dunn (2006) noted slight 

differences in SS behaviours among children having ADHD and those without ADHD, 

with low agreement between parent-teacher observations96. Despite behavioural 

similarities, SS and ADHD have different neurological causes according to James et al. 

(2011) 97. 

It is crucial to acknowledge that these subtypes do not exist in isolation, allowing for the 

possibility of individuals exhibiting traits from multiple subtypes concurrently. Research 

has indicated a strong association between different subtypes of SMD and ADHD, 

particularly noting that individuals categorized as sensory seekers often exhibit symptoms 

of ADHD characterized by elevated sensory thresholds, while many male individuals with 

ADHD demonstrate tactile defensiveness resembling Sensory Overresponsivity (SOR) 98. 
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SDD causes difficulty in interpreting sensory input, affecting motor skills. SDD can 

involve various sensory systems like visual, auditory, and tactile. Children with SDD 

struggle with tasks like distinguishing textures, judging force, and identifying sounds 90. 

Sensory Based Motor Disorder includes postural disorder and sensory-based dyspraxia. 

Postural disorder affects core body positions and stability against gravity. Sensory-based 

dyspraxia leads to difficulties in motor planning and execution in children and therefore 

may appear clumsy and have trouble with complex motor skills 90. 

Contributors of sensory processing difficulties  

Research shows that stress and prenatal alcohol exposure can lead to sensory processing 

disorder, particularly through changes in dopamine system. Individuals having trauma or 

fetal alcohol spectrum disorder often face sensory challenges, which can be worsened by 

a lack of physical contact in early life of a child. Adverse environmental conditions, lack 

of physical contact, inadequate nutrition, and maltreatment can all exacerbate sensory 

processing issues99.  Children with SMD exhibit differences in their sympathetic nervous 

system, responses to stimuli, as detected by the Sensory Challenge Protocol. There should 

be more research to validate these findings, especially with larger sample sizes and 

considering gender differences, as individuals with SMD may experience heightened pain 

sensitivity despite not necessarily having superior detection abilities 100. 

Assessment of sensory processing difficulties 

Sensory responsiveness in ADHD is measured using behavioural and electrophysiological 

methods. Electrophysiological methods includes  P50 Suppression which evaluates 

sensory processing by means of EEG, illustrating the brain's mechanisms in adapting to 
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recurrent stimuli to avert overload. Pre-pulse Inhibition examines the brain's capacity to 

sift through extraneous data by utilizing paired stimuli and gauging the startle reflex. 

Electro-dermal Response monitors alterations in skin conductance to assess 

responsiveness or habituation to sensory inputs. Additional approaches encompass EEG 

assessments such as SEP, cardiac vagal tone to measure autonomic nervous system activity 

and salivary cortisol for monitoring stress responses 101. 

Behavioural method include self and parent report questionnaires. Surveys are completed 

by individuals with sensory processing difficulties or their parents, inquiring about the 

frequency of certain behaviours related to sensory stimuli. The surveys aid in recognizing 

typical behaviour patterns including seeking or avoiding sensory experiences, high 

sensitivity, or lack of awareness 102. 

Examples of Surveys: 

Sensory Profile : It was given by Winnie Dunn explores how children process sensory 

information with a questionnaire containing 125 items and identifying 9 factors for 

children aged 3 to 10, an updated 2006 version of Sensory Profile offers new scoring 

methods and intervention suggestions based on children's sensory needs, as well103. 

Infant–Toddler Sensory Profile ( Dunn and Daniels 2002) : It explores sensory responses 

in children aged from birth to 3 years, with different versions for two age groups. 

Caregivers use a 5-point scale to rate sensory. Scoring compares performance to typical 

levels for infants under 6 months, aligning with other sensory profiles for older children, 

supporting caregivers and professionals in understanding and meeting children's sensory 

needs effectively 104. 
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Adolescent–Adult Sensory Profile : The Adolescent/Adult Sensory Profile is utilized to 

examine sensory responses in individuals aged 11 and above, with self-completed 

questionnaires. The survey includes 60 questions on 5 point Likert scale105.  

Short Sensory profile - The Short Sensory Profile (BSP) is a condensed version of the 

Sensory Profile (SP) developed by McIntosh in 1999, using a similar scoring system. It 

aims to identify unusual sensory processing patterns in individuals for screening and 

academic purposes. BSP comprises 38 items which are rated on 5 point Likert scale by a 

caregiver. Items are divided into seven domains: Tactile, Taste/Smell, Movement 

Sensitivity, etc 106.  

Sensory profile school companion (Dunn 2006) - Teachers utilize the Sensory Profile 

School Companion to comprehend sensory behavior of children at school aged 3 to almost 

12. The tool comprises 62 questions on 5 point scale. It assesses Environmental Sensations, 

Body Sensations, and Classroom Behavior 107. 

Other surveys and Questionnaires used to assess sensory processing are - Sensory 

Experiences Questionnaire (SEQ) ; Sensory Processing Measure (SPM) ; Sensory Over-

Responsivity Scale (SensOR) ; Sensory Questionnaire ; DISCO (diagnostic interview for 

social and communication disorders) 108. 

Neurodevelopmental disorders, ADHD and sensory difficulties 

Neurodevelopmental Conditions impact children's growth and involve conditions like 

ASD and ADHD. Sensory Experiences refer to how children respond to stimuli they 

encounter. Children having ASD and ADHD react differently to sensory experiences when 

compared to normally developing children. Children having ASD and ADHD may find it 

challenging to engage in daily activities due to their unique sensory responses. ASD affects 
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about 1 in 68 children by age 8, making it common. ADHD is diagnosed in about 1 in 11 

children aged 4-17, indicating its prevalence. Both ASD and ADHD share core symptoms 

such as attention and behavior difficulties 109.  

Children having sensory differences in ASD are more common and included in DSM-5 

criteria. ASD children often display heightened sensory sensitivities, avoidance, and 

seeking behaviours in comparison to typically developing children, while children having 

ADHD also show sensory sensitivities and avoidance, along with variations in sensory 

seeking, emotional reactivity, and inattention 110. Sensory processing differences in ADHD 

are apparent across different sensory systems, showing increased variability in 

responses. The development of sensory features in neurodevelopmental conditions may 

change with age, necessitating further research. Early sensory sensitivity could potentially 

predict later ADHD diagnosis, and sensory processing challenges in ADHD, are also 

associated with anxiety, inattention, difficulties in socialization, aggressive behavior and 

somatic complaints which may worsen as individuals age, impacting daily activities, 

adaptive behaviour, school performance, and social participation 111. Researchers are now 

exploring how the brains of children with ASD and ADHD function similarly. Studying 

the overlap between ASD and ADHD can enhance understanding and lead to improved 

treatments for these conditions and improve their daily life activities 109. 
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ADHD and Sensory processing disorders 

Table 2 91 Characteristics of studies on SPD in ADHD 

                                         Characteristics of studies on SPD in ADHD 
 
Authors   Year  Sample size 

(ADHD)  
Mean of age 
(SD) or range 
 

Measure  

      
Parush et al.112  2007  67, only boys 5-11 years Touch inventory for 

preschoolers, the sensory  
reactivity score, 
somatosensory evoked 
potential, sensory 
integration and praxis test 
 

      
Bröring et al. 
113 

 2008 047 Mean age 9 
years 8 months 
[SD 1 year 11 
months] 

Touch inventory for  
elementary-school-aged 
children 
  

      
Yochman et 
al.114 

 2006 049 4 years 7 
months [SD 7 
months] 
 

The sensory profile 

      
Mangeot et 
al.115 

 2001 026 Mean age 8.3 
years 
 

Short sensory profile 

      
Reynolds et 
al. 116 

 2009  024 6-10 Sensory over-responsivity 
inventory 
 

      
Ermer et al.117  2001 061 3-15 Sensory profile 

 
      
Cheung et 
al.118 

 2009 114 4.8-12 years 
(M=7.9 years) 
 

Sensory profile 

       
Iwanaga 119  2006 45, only boys  45 to 72 

months 
 

Miller assessment for 
preschoolers 
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Yochman et 
al. 120 

 2004 048 4-6 Sensory profile 
questionnaire 
 

      
Ghanizadeh 
121 

 2008  81, clinical  8.4 (1.9) years Tactile sensory dysfunction 
including  
hypersensitivity, 
hyposensitivity, and poor 
tactile perception and 
discrimination (PTPD) 
 

      
Ghanizadeh 
122 

 2009  104, clinical  8.5 (1.8) years Auditory processing 
problem checklist including  
hypersensitivity to sounds 
(HES)(or auditory  
defensiveness) and 
hyposensitivity to sound 
(HOS) 

     
 

 

Tactile sensory processing in children having ADHD 

Children with ADHD have touch processing challenges. Girls with ADHD are more 

defensively tactile than boys. Boys with ADHD are similar to boys without ADHD. Tactile 

defensiveness is unique to children with ADHD, not hereditary. The brain's touch 

processing is called central somatosensory processing. Examples are not liking hair 

brushing or overreacting to cuts. Some children may be hypo-sensitive to touch. The 

Tactile Sensory Dysfunction Checklist evaluates touch responses. Different types of 

Tactile Dysfunction are explained. Hypersensitivity, Hyposensitivity, and Poor Tactile 

Perception are types 121. Children having ADHD who are touch-sensitive often exhibit 

higher anxiety levels. The hypothalamic pituitary adrenal axis, responsible for stress 

response, is influenced by touch reactions in children having ADHD. ODD symptoms can 

predict heightened touch sensitivity in children having ADHD, unrelated to ADHD type 

or gender 123.  
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Balance control and vestibular system in children having ADHD 

Balancing issues in children having ADHD, particularly the combined type, are less 

studied but show greater difficulty in balance and posture control. Vestibular system in the 

inner ear aids in balance, but children with combined-type ADHD may not benefit much 

from vestibular stimulation activities 124. Over a third of children with ADHD experience 

challenges with balance and coordination, leading to instability and unsmooth movements. 

Children with ADHD's balance difficulties are connected to sensory information 

processing, where sensory inputs are received and integrated in the brain. ADHD children 

struggle with inhibiting excessive movements, impacting their ability to maintain balance. 

Further research is necessary to delve into these balance issues, considering covariant 

factors like age, gender, and health conditions 125. 

Auditory sensory issues in children having ADHD 

Children with auditory processing disorders hear well but may struggle to understand what 

they hear. Various types of auditory processing disorders include difficulties in 

discriminating between sounds, localizing sounds, and being easily distracted by them. 

Children may exhibit hyposensitivity to sounds by not noticing certain sounds and parents 

seeking help due to inattention, which may be mistaken for a learning disability. 

Hypersensitivity to sounds can manifest as being overly sensitive and noticing sounds that 

others may not, such as asking for quiet frequently. The Auditory Processing Problem 

Checklist evaluates children's response to sounds with tested reliability 126.  

ADHD subtypes show similar auditory processing problems, with co-morbidities like 

Oppositional Defiant Disorder and anxiety impacting sound responsiveness. Classroom 

noise reduction can benefit these children, with auditory processing issues not being 

gender-specific. The relationship between auditory processing problems, ADHD, and 
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ODD is uncertain, whether they are distinct issues or part of a larger problem. Research 

gaps exist in understanding auditory processing issues in children having ADHD, where 

comparisons show better auditory processing in children without disabilities 127. 

Visual sensory issues in children having ADHD 

Stimulants are medications used for ADHD treatment, improving focus and attention, in 

children having ADHD. Visual oversensitivity is being sensitive to light or visual stimuli, 

causing discomfort. Photophobia is light sensitivity leading to eye pain. Stimulants can 

induce visual oversensitivity or photophobia in children having ADHD. They can affect 

visual fields, altering how children perceive light. Parents should be aware of potential 

visual issues from stimulant medications. Further research is necessary to understand the 

link between stimulants and visual problems for better ADHD treatment 128. 

Olfactory sensory issues in children having ADHD 

Only 3 studies focus on how children with ADHD perceive smells. One study shows that 

kids with ADHD detect smells at lower concentrations than those without ADHD. 

Stimulants improve odor sensitivity in children having ADHD without affecting their 

ability to distinguish or name different smells. One study shows no difference in smell 

discrimination and identification between children with and without ADHD. Another 

study suggests that children with ADHD struggle with identifying smells compared to 

those without. Issues in the prefrontal cortex may contribute to smell identification 

difficulties in children having ADHD. Stimulants helps to improve odour sensitivity in 

children having ADHD without affecting their ability to distinguish or name different 

smells 129. 
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Summary of Sensory processing difficulties and ADHD 

Research shows that children with both SPD and ADHD exhibit traits like distractibility 

and impulsivity. Different underlying causes are suggested for these disorders. Children 

with SPD lack habituation to repetitive sensory stimuli, while those with ADHD struggle 

with inhibitory control. Both SPD and ADHD may result from difficulties in top-down 

regulatory processes, affecting attention and sensory processing. Brain regions like the 

basal ganglia and thalamus may contribute to these challenges in children having SMD. 

The connection between sensory processing and executive function involves neural 

structures like the thalamus, basal ganglia, and cortex, highlighting the link between 

sensory modulation and cognitive control. Distinguishing between ADHD and SPD based 

on behaviour alone is difficult due to shared neural substrates and high comorbidity rates 

130.  

Occupational therapy can assist with sensory challenges, influencing medication choices 

for ADHD. The impact of medication on sensory concerns remains uncertain. Future 

studies should utilize objective measures such as brain activity tests and genetic research 

to enhance comprehension of sensory issues in ADHD. Exploring various sensory types 

and ADHD variations, while considering age, gender, and surroundings, can improve 

ADHD classification. Current research heavily relies on parent feedback, potentially 

influenced by their own mental health issues. Further investigation is necessary to 

determine if sensory problems serve as indicators for ADHD and to examine the influence 

of both child and maternal risk factors 131. 
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Quality of life in primary caregivers of children with ADHD 

Before the 1980s, medical success was evaluated based on physical health indicators. 

Later, experts recognized the importance of considering patients' emotions and daily 

activities. New health measurements now include various aspects like mobility, mood, and 

life satisfaction. QOL encompasses different areas of a person's life, offering a 

comprehensive health assessment 132.  

QOL defined by the WHO relates to individuals' subjective perceptions influenced by 

cultural norms. This perception is connected to personal feelings, criteria, aspirations, and 

life expectations. Evaluating QOL in medical practice enhances doctor-patient 

relationships and treatment efficacy assessment. Assessments are crucial for healthcare 

evaluation, research, and policy-making. WHO's view of QOL emphasizes the link 

between personal attitudes and socio-cultural environment. Research shows lack in precise 

definitions for QOL in academic literature, highlighting its subjective nature 133. 

HRQOL, or Health-related QOL, is subset of QOL focusing on health. It involves valuing 

life duration considering various factors like social opportunities, perceptions, and 

impairments. Evaluation of HRQOL covers physical, psychological, social, somatic, 

sexual, occupational, and financial functions. Professionals use HRQOL to assess health 

conditions' impact on individuals' lives and analyse medical costs and benefits 134.  The 

US Agency for Health Care Policy and Research examines medical care effects on patient 

outcomes, including HRQOL. The FDA promotes HRQOL data collection for new drugs 

in the US, while the UK considers patient and caregiver experiences in health outcome 

assessments 135. 

 



 
Review of Literature  

34 
   

Assessment of QOL  

Generic Measures lack disease details but are widely used with specific measures. 

WHOQOL Instrument by WHO measures physical, mental, social well-being, and allows 

cross-cultural comparisons. Utility Measures reflect patient preferences for health states 

on a scale from 0 to 1, used in cost-utility studies. Disease-specific Measures focus on 

specific health areas and are used with generic measures. HRQOL measures focus on 

functional capacity, may not capture personal perspective, HRQOL is usually assessed 

through subjective, multidimensional questionnaires filled out by patients, as doctors' and 

patients' views often differ. Individual QOL Measures argue for personal opinions over 

standardized questionnaires. QOL as an Outcome Measure is now seen to influence 

disease progression. Future Trends call for models reflecting the dynamic nature of QOL 

136.  

Issues of caregiver in children having ADHD  

The study in Hong Kong and Korea showed lower  WHOQOL-BREF scores in caregivers 

of children with ADHD. According to one study conducted in Egypt caregivers with 

insufficient income had lower physical domain scores and urban parents had lower 

psychological domain scores, possibly due to urban stress, and older, insufficient income, 

and divorced parents had lower environmental domain scores. A Norwegian study using 

the Family Assessment Device (FAD) found 79.2% of families to be dysfunctional and 

dysfunctional families were more common among parents of children with ADHD. 

Caregivers of children with ADHD experience lower QOL compared to caregivers of 

neurotypical children due to increased stress, decreased contentment, and heightened 

apprehensions. Families with ADHD members face challenges in relationships, 
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communication, and managing ADHD-related issues. Dysfunctional families especially 

struggle with these aspects when dealing with ADHD 137. 

Need for study – As seen in above sections, ADHD and SPD are significant problems in 

children and adolescents affecting individual development and the family as a whole. This 

observational study is being undertaken as there are studies which suggest that there are 

wide variety of sensory difficulties in children and adolescents with ADHD but in our 

population, there are not many studies which have looked into various sensory processing 

difficulties and its correlation with ADHD. Sensory processing difficulties in children with 

ADHD are also expected to influence their caregiver’s mental health and at present, reports 

on the association between patterns of sensory processing and the quality of life of primary 

caregivers are scarce. 
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MATERIALS AND METHODS 

The study was designed as a cross sectional observational study, to primarily assess SPD 

in children and adolescents having ADHD and also to examine association between 

sensory processing difficulties and type of ADHD. Additionally study examined 

association between sensory processing difficulties and global functioning in children and 

assess QOL in primary caregiver . It was conducted over a period of 1 year from 1st 

January 2023 to 31st December 2023. The source of samples were children and 

adolescents having age less than 18 years diagnosed with ADHD as per DSM 5, who 

attended the outpatient department of psychiatry and Child Development Centre (CDC). 

Inclusion Criteria:  

Children and Adolescents having age less than 18 years diagnosed with ADHD as per 

DSM 5 . 

Exclusion Criteria: 

1. Patients with intellectual developmental disorder 

2. Patients with severe mental illness like Bipolar Affective Disorder, Schizophrenia, 

Severe Depression assessed through Mini-International Neuropsychiatric 

Interview for Children and Adolescents (MINI Kid) 

3. Psychotic disorders secondary to general medical condition and neurological 

disorder 

4. Autism spectrum disorder 

5. Patients with sensory impairment 

 



 
Materials and Methods  

37 
   

Ethical clearance  

Prior to commencement, ethical clearance was obtained from institutional ethics 

committee, Jawaharlal Nehru Medical college, Belagavi with ethical clearance number 

MDC/JNMCIEC/104. 

 

Informed consent and assent 

Informed consent was taken from the parents of participants who fulfilled the inclusion 

criteria and assent was taken from children and adolescents participating in the study.  

Sample Size  - Formula used is , 

n = (Z1−α/2)2(p)(q)/(d)2 

where, n is desired sample size and Z1−α/2 is critical value and a standard value for the 

corresponding level of confidence. At 95% CI or 5% level of significance (type-I error) Z 

is 1.96, p is Expected prevalence based on previous research118 is 85.2%, q i.e. 1-p is 14.8% 

and d i.e. Margin of error or precision is 7% 

Therefore, sample size was obtained as 100 

Sampling technique was consecutive sampling  
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Study Procedure 

 

The parents of children having ADHD as per DSM 5 were interviewed by the Principal 

Investigator (PI). Consent was taken from parents and, assent wherever possible was taken 

from children and adolescents. Study participants meeting inclusion and exclusion criteria 

will be assessed using detailed proforma was be prepared based on Socio-demographic 

factors like income, family dynamics, and questionnaires such as Short sensory profile, to 

assess sensory processing difficulties, Mini-International Neuropsychiatric Interview for 

participants (MINI Kid) to assess co-morbidities, Children's Global Assessment Scale 

(CGAS), to assess functioning in children, Vanderbilt scale to assess types of ADHD, 

WHOQOL-BREF to assess quality of life in primary caregivers. 

Materials (Assessment tools) 

• Short sensory profile / Brief Sensory Profile (BSP) is a condensed version of Sensory 

Profile (SP) created by McIntosh in 1999. BSP uses a similar scoring system to the 

full Sensory Profile. BSP aims to identify unusual sensory processing patterns for 

Participants were recruited from child and development clinic and 
Psychiatry OPD at our hospital

Participants were children and adolescents already diagnosed with ADHD as 
per DSM 5  

Consent was taken from parents and wherever possible assent was taken 
from participants.  

A total of 100 children and adolescents assessed using assessment tools.
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screening and academic purposes. It consists of 38 questions and employs 5 point 

Likert scale. The questionnaire is usually filled out by a caregiver. The items are 

divided into seven groups and based on sensory modalities,  scores are categorized 

as Typical Performance or Probable Difference or Definite difference based on 

deviation from normal sensory processing 10. 

• CGAS - An adaptation of the Global Assessment Scale for adults, it focuses on the 

rating of the overall functioning of children from ages 6-17 years. They are scored 

from 0 to 100, lower scores indicating poorer functioning and higher scores 

associated with good functioning. Scores above 70 indicate normal functioning. The 

scale is divided into 10-point intervals. The rating must be the lowest score that 

describes the psychosocial impact of the illness over the past month. This rating is 

independent of any psychiatric or medical diagnosis and is applicable for use in both 

situations 139. 

• Vanderbilt scale - VADRS serves as a psychological evaluation instrument intended 

for educators or caregivers of individuals aged 6 to 12, with the specific purpose of 

assessment of intensity of symptoms associated with ADHD. A collaborative effort 

between the AAP and the National Initiative for Children’s Healthcare Quality 

(NICHQ) resulted in the creation of a resource toolkit in 2002, aimed at guiding the 

evaluation and management of ADHD within primary healthcare settings. This 

assessment tool is readily available to general public 140. 

• WHOQOL-BREF - The creation of the WHOQOL instrument by the World Health 

Organization aimed at assessing quality of life (QoL) in various societies, in 

alignment with their holistic view of health as complete well-being rather than mere 

absence of disease. QoL is construed as the subjective evaluation of one's life 

circumstances within a particular cultural milieu, taking into account personal 
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aspirations, anticipations, and worries, shaped by physical condition, psychological 

well-being, self-reliance, and surroundings. Notably, the WHOQOL encompasses 

dimensions such as spirituality, financial means, and living conditions, revealing a 

commonality in the fundamental determinants of QoL across diverse cultural settings 

136. 

• Mini-International Neuropsychiatric Interview for children and adolescents (MINI 

Kid) -It is a structured diagnostic interview as per DSM-IV and ICD-10 criteria 

designed for use in clinical and research settings. Used in a pediatric population, it 

examines the 30 most common and clinically relevant disorders or disorder subtypes. 

MINI Kid disorder subtyping has been shown to have validity and test-retest 

reliability, which renders it useful in diagnostic screening in paediatric psychiatry. It 

requires on average, 15 minutes to administer and is preferred to interview both 

parent and child. However, interviewing the parent either with the separate parent 

module or not interview is at the discretion of the interviewer. There are other 

versions of the MINI Kid used for a specific disorder, such as psychotic disorders, 

depressive disorders, eating disorders and suicidality. In our study, we have used 

English version 6.0 138. 

Data processing and analysis 

The data obtained was tabulated. The socio-demographic and clinical details of patients 

was described, for categorical variables using percentage and for continuous variable as 

mean and standard deviation. To test for significant association, chi square tests were 

applied for categorical variables. Correlation coefficients for between two parameters was 

calculated using Pearson correlation coefficient. P value of less than 0.05  was considered 

significant. Data will be analysed using Microsoft Excel and chi square analysis was done 

along with Pearson coefficient.
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RESULTS 

Table 3. Socio-demographic and clinical profile of study participants 

Variables N=100 
Frequency in % 

Age 0 – 5 5 

6 – 9 50 

10 – 15 45 

Sex  Male 75 

Female 25 

Socioeconomic 
classification (as per 
modified 
kuppuswamy’s scale) 

Upper 5 

Upper middle 35 

Lower middle 25 

Upper lower 10 

Lower 25 

Type of family  Nuclear 70 

Joint 30 

Family History of 
neurological and 
psychiatric disorders 

Yes 10 

No 90 

Parenting style Authoratative 70 

Permissive 20 

Neglect 5 

Uninvolved 5 

Developmental delay Yes 50 

No 50 

SLD Yes 30 

No 70 

Birth history  Full term normal delivery 60 

Premature delivery caesarean 
section 

20 

Full term caesarean section 16 

Premature Normal delivery 4 

Temperament Difficult 80 

Slow to warm up 15 

Easy 5 
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Class Pre primary 5 

Primary 47 

Middle 28 

Secondary 15 

Treatment taken  Methylphenidate 30 

Atomoxetine 5 

Clonidine 21 

Clonidine and atomoxetine 5 

Methylphenidate and clonidine 10 

No treatment 29 

SLD – Specific learning disorder 

Table 3 describes sociodemographic profile and patient characteristics of study 

participants. Mean age of study sample is 9.5 (± 2.49) years. Out of 100 participants, most 

of the patients were from age group of 6-9 years (55%), followed by 10-15 years (45%), 

and 0-5 years (5%). Out of total participants 75% were male and 25% were female. 

According to family’s socioeconomic status,  35% were upper middle class, 25 % were 

lower, 25%  were lower middle class, 10% were upper lower, and 5% were upper class as 

per modified Kuppuswamy’s scale. In clinical profile of patients almost 50% patient had 

developmental delay and 30% of participants had specific learning disorder. The most 

common parenting style with caregivers of participants was Authoritative (70%), followed 

by permissive (20%), neglectful (5%), and uninvolved (5%). Most of the families were 

nuclear type (70%), followed by joint type (30%). 10% of study participants had family 

history of a neurological or psychiatric disorder. Most of the study participants were born 

by full term normal delivery (60%), followed by premature delivery by caesarean section 

(20%), full term delivery by caesarean section (16%), and premature normal delivery (4%). 

80% of participants had difficult temperament, followed by 15% having slow to warm up 

temperament, and 5% having easy temperament. 47% of the study participants were 
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attending primary classes (1-4 standards), 28% were attending middle classes (5-7 

standards), followed by 15% in secondary classes (8-10 standards), and 5% participants 

attending pre primary classes (LKG-UKG), and 5% participants not attending any school. 

71 % participants were on treatment out of which 30% of them were on methylphenidate, 

21% were on clonidine, and 5% were on atomoxetine as a single treatment, whereas 10% 

participants were on combination of methylphenidate and clonidine, 5% were on 

combination of clonidine and atomoxetine, and 29% of the participants were not on any 

treatment.                  

Figure 2 -  Type of ADHD in study participants according to Vanderbilt scale 

 

Figure 2 describes subtype of ADHD among study participants with Inattentive type (38%) being 

the most common type, followed by Impulsive type (32%), and combined type (30%). 

Table 4 -  Comorbidities amongst study participants 

Comorbidity according to 
vanderbuilt scale 

Frequency (%) 

ODD 50 

Anxiety or depression 50 

Conduct disorder 22 

ODD - Oppositional defiant disorder 
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Table 4 describes various comorbidities amongst study participants with anxiety or 

depression (50%) and ODD (50%) being the highest followed by conduct disorder (22%)  

Table 5 CGAS distribution table 

 

 

 

 

 

 

 

Table 5 describes the CGAS values amongst various participants with mean value of 56.7 

(± 21.3), which means that on average study participants had variable functioning with 

sporadic difficulties. 

    

 

Figure 3 – Tabular representation of CGAS scores 

 

Frequency of CGAS 
values 

Number of study 
participants 

40 – 31              20 

50 – 41              22 

60 – 51              26 

70 – 61              16 

80 – 71               8 

90 – 81               4 

100 – 91                4 

Total             100 

CGAS scores   

  N
u

m
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Table 6 Distribution of quality of life according to WHOQOL-BREF scale in various 
domains of life in primary caregivers 

Domains  Mean Std. Deviation 

Physical health domain 
final score  

67.67 12.44 

Psychological domain 
final score  

66.25 18.95 

Social domain final  score  71.25 22.89 

Environment domain 
final score  

71.71 17.63 

 

Table 6 describes mean score of various domains of life according to WHOQOL-BREF 

scale amongst which Psychological domain has least score i.e 66.25 (± 18.95) followed by 

physical domain which has a score of 67.67 (±12.44), followed by social domain score of 

71.25 (±22.89), and at last environmental domain which has the highest score of 71.71 

(±17.63) .    

Table 7 Distribution of Sensory processing difficulties in study participants (N=100) 

Short sensory profile  Typical 
performance 

(%) 

Probable difference 
(%) 

Definite 

difference (%) 

Tactile sensitivity 7 21 72 

Taste/smell 
sensitivity 

39 6 55 

Movement 
sensitivity 

42 28 30 

Seeks sensitivity 10 5 85 

Auditory filtering 0 32 68 

Low energy                 92 2 6 

Visual/Auditory 
Sensitivity 

55 23 22 

Total Sensitivity 4 8 88 
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Table 7 describes distribution of various types of sensory processing in study participants 

amongst which 88% of the participants showed definite difference in total sensitivity, 

followed by 85% participants which showed definite difference in seeking sensitivity, 

definite difference in tactile sensitivity was showed by 72% of participants, 68% of 

participants had definite difference in auditory filtering, 55% of participants showed 

definite difference in taste and smell sensitivity. 92% of participants showed typical 

performance in low energy, followed by 55% showing typical performance in 

Visual/auditory sensitivity, followed by 42% showing typical performance in movement 

sensitivity. Mean value of total score of Short Sensory profile was 129.88 (± 17.79).        

Table 8 Association of type of ADHD with tactile sensitivity 

TACTILE 
SENSITIVITY 

TYPE  of ADHD  
 

  

Inattention  Hyperactiv
e/Impulsive 

Combine
d 

Total Pearson 
Chi Square 
value  

P value  

 Typical 
performance  

4 2 1 7 1.995a 0.737 

 Probable 
difference  

7 6 8 21 

 Definite 
difference  

27 24 21 72 

             Total 38 32 30 100 
 

As described in Table 8 there was no significant difference (P > 0.05) found between tactile 

sensitivity in subtypes of ADHD.   
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Table 9 Association of type of ADHD with Smell sensitivity 

SMELL SENSITIVITY TYPE  of ADHD  

 

  

Inattention Hyperactive

/Impulsive 

Combine

d  

Total Pearson 
Chi-
Square 
value 

P value 

 Typical 

performance 

14 15 10 39 2.295a 0.682 

 Probable difference 2 1 3 6 
 Definite difference  22 16 17 55 

           Total 38 32 30 100 

 

As described in Table 9 there was no significant difference (P > 0.05) found between smell 

sensitivity in subtypes of ADHD.  

Table 10 Association of type of ADHD with movement sensitivity 

MOVEMENT 
SENSITIVITY 

TYPE  of ADHD  

 

  

Inattention Hyperactive/Impulsive Combined  Total Pearson 
Chi-
Square 
value 

P 
value 

 Typical 

performance 

18 11 13 42 4.202a 0.379 

 Probable 

difference 

9 13 6 28 

 Definite difference  11 8 11 30 

            Total 38 32 30 100 

 

As described in Table 10 there was no significant difference (P > 0.05) found between 

movement sensitivity in subtypes of ADHD.   
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Table 11 Association of type of ADHD with Seeks sensation 

SEEKS 
SENSATION 

TYPE  of ADHD  

 

  

Inattention Hyperactive/ 

Impulsive 

Combined Total Pearson 
Chi-Square 

value 

P 
value 

 Typical 

performance 

3 3 4 10 4.487a 0.344 

 Probable 

difference 

0 2 3 5 

 Definite 

difference  

35 27 23 85 

           Total 38 32 30 100 

 

As described in Table 11 there was no significant difference (p > 0.05) found between 

seeking sensitivity in subtypes of ADHD.   

 

Table 12. Association of type of ADHD with Auditory filtering 

AUDITORY 
FILTERING 

TYPE  of ADHD  

 

  

Inattention Hyperactive/ 

Impulsive 

Combined  Total Pearson 
Chi-Square 
value 

P value 

 Probable difference 14 8 10 32 1.155a 0.561 

 Definite difference  24 24 20 68 

            Total 38 32 30 100 

 

As described in Table 12 there was no significant difference (P > 0.05) found between 

Auditory filtering in subtypes of ADHD. 
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Table 13 Association of type of ADHD with Low energy 

LOW ENERGY / 
WEAK 

TYPE  of ADHD  

 

  

Inattention Hyperactive

/Impulsive 

Combine

d 

Total Pearson 
Chi-Square 

value 

P value 

 Typical 

performance 

34 30 28 92 7.810a 0.099 

 Probable difference 0 0 2 2 

 Definite difference  4 2 0 6 

            Total 38 32 30 100 

 

As described in Table 13 there was no significant difference (P > 0.05) found between 

low energy in subtypes of ADHD. 

 

Table 14 Association of type of ADHD with Visual/Auditory sensitivity 

VISUAL/AUDITORY 
SENSITIVITY 

TYPE  of ADHD 

 

  

Inattention Hyperactiv
e/Impulsive 

Combine
d  

Total Pearson 
Chi-Square 
value 

P value 

 Typical performance 23 16 16 55 2.493a 0.646 

 Probable difference 6 8 9 23 

 Definite difference  9 8 5 22 

            Total 38 32 30 100 

As described in Table 14 there was no significant difference (P > 0.05) found between 

visual / auditory sensitivity in subtypes of ADHD. 
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Table 15 Association of type of Total Sensitivity difficulties with type of ADHD 

TOTAL 
SENSITIVITY    
(Total score) 

TYPE  of ADHD  
 

  

Inattention Hyperactiv
e/Impulsive 

Combine
d  

Total Pearson 
Chi-Square 
value 

P 
value 

 Typical 
performance 

2 1 1 4 0.839a 0.933 

 Probable difference 4 2 2 8 
 Definite difference 32 29 27 88 

            Total 38 32 30 100 

 

As described in Table 15  there was no significant difference (P > 0.05) found between 

total sensitivity in subtypes of ADHD. 

Table 16 Association of CGAS score with Sensory difficulties (total score) 

Score range SENSORY DIFFICULTIES 

(TOTAL SCORE) 

 

 

  

Typical 

performance 

Probable 

Difference 

Definite 

Difference 

Total Pearson Chi-
Square value 

P value 

 40 – 31 0 5 15 20 27.924a 0.006* 

 50 – 41 4 0 18 22 
 60 – 51 0 2 24 26 
 70 – 61 0 0 16 16 
 80 – 71 0 0 8 8 
 90 – 81 0 1 3 4 
 100 – 91 0 0 4 4 

     Total 4 8 88 100 
*p value is less than 0.05 which means the association is significant. 

In table 16 p value is less than 0.05 and there is a significant association between CGAS 

scores and total sensitivity, and it can be observed that participants with low score range 

of CGAS have definite differences with total sensitivity are more in number, which proves 

the point that there is significant dysfunction in children having definite difference in total 

sensitivity.
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DISCUSSION 

Our study was an cross sectional observational study to assess sensory processing 

difficulties and functioning in children and adolescents with ADHD and also to assess 

quality of life in primary caregivers. 

Sociodemographic profile 

In our study the mean age of study participants was 9.5 (± 2.49) years. Findings were 

similar to Shimizu et al6 and Pfeiffer et al101, where mean age was 8.9 (± 1.49) years and 

9.1 (± 1.3) years respectively. It can be suggested that most common age of children 

presenting with complaints of ADHD is around 8-10 years of age, as that is the time when 

child starts to go to school and also faces other academic and social issues. In our study 

there is a male predominance with 75% of study participants being male, and 25% being 

female. This was similar to Shimizu et al6 in which 20% were females and 80% were 

males, and also to Pfeiffer et al101 in which 25% were females and 75% were males. It can 

be concluded that in most of the studies, prevalence of ADHD in boys is more than girls 

and ratio is approximately 3:1. In our study about 35% of study participants belonged to 

upper middle class, 25% belonged to lower middle and lower class respectively, 10% 

belonged to upper lower class and 5% belonged to upper class. This result was comparable 

to a study conducted in urban area by Suthar et al144 at a regional place in Rajasthan where 

lower middle class was 38.6 %, upper middle class was 31.6%, upper lower and lower 

class was 12.6%, upper class was 5.3%. On contrary in a study conducted in rural area by 

Sharma et al143, 30.8% belonged to lower middle class and lower class respectively, 38.4% 

belonged to lower middle class and none of them belonged to upper or upper middle class.  
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Characteristics of study participants  

In our study about 50% of participants had developmental delay, which was similar to 

Venkatesh et al145 where language delay was found in 52.3% of study participants. This 

also suggests that there are high chances of children with ADHD having developmental 

delay earlier in their life. In our study 38% participants had inattention type of ADHD, 

32% had Impulsive/hyperactive type, and 30% had combined type of ADHD which was 

similar to a meta-analysis done by salari et al146 where the global prevalence was 33.2% 

for inattention type, 31.4% for combined type and 30.3% for hyperactive/impulsive type. 

On contrary in two Indian studies done in north and south India by Suthar et al144 at a 

primary school and Venkatesh et al145 at a tertiary care hospital respectively, had 52.3% 

of participants as inattentive type, 31.58% as combined type and 15.79% as 

hyperactive/impulsive type for north Indian study, and 40% as combined type, 31% as 

inattentive type and 25% as impulsive/hyperactive type for south Indian study. After 

comparing all the data it could be suggested that the most prevalent type of ADHD is 

inattentive type in general population but more of children having combined type of 

ADHD comes to hospital as they are more symptomatic in comparison to other two 

subtypes. Children and adolescents with ADHD also have various co morbidities, in our 

study 30% of the participants had specific learning disorder, 50% had oppositional defiant 

disorder (ODD) and anxiety or depression respectively and 22% had conduct disorder. 

This was similar to Venkatesh et al145, where 56.9% of participants had some form of 

learning disability, 37.3% had ODD and conduct disorder respectively, 31.4% had anxiety 

disorder. It can be concluded that children with ADHD have significant amount of 

comorbidities which may vary according to socio economic status, family dynamics and 

other regional factor. In our study 71% of participants were on medication, which was 

similar to Pfeiffer et al101 where 60% of participants were on medication.  
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Outcomes 

In our study, mean value of total score of SSP was 129.88 (± 17.79). 88% of participants 

had definite differences, 8% had probable difference and 4% had typical performance in 

total score of short sensory profile. This was comparable to a study done in West Bengal 

by Bandyopadhyay et al149 in which the mean value of total score of SSP was 130.4 (± 

22.52). 65.38% of participants had definite difference, 15.38% had probable difference, 

and 19.23% had typical performance in total score of short sensory profile. In 2001, studies 

by Mangeot et al115, found that 20 out of 26 ADHD children had some form of SPD. Dunn 

and Bennett111 in 2002 and Yochman et al114 in 2004 also found a significant difference in 

sensory processing in children with ADHD compared to their controls. This indicated that 

children with ADHD has definite difference in sensory processing. The findings of our 

study are similar to other mentioned studies, in that majority of children with ADHD have 

sensory difficulties. 

In our study 72% of study participants had definite differences in tactile sensitivity, but 

there was no significant association found between tactile sensitivity and subtypes of 

ADHD, which was similar to results of study done by Ghanizadeh et al121 in 2008. In our 

study 55% of participants had typical performance in auditory sensitivity and no 

significant association was found between auditory and visual sensitivity and subtypes of 

ADHD, which was comparable to study done by Tien et al127, where both the ADHD  

group and typically development group had decreased sensory discrimination with 

increased in noise level. On contrary for visual sensitivity this difference was found 

significant in study done by Jung et al151 in China, which can be due to regional difference. 

55% of participants of participants in our study had definite difference in smell sensitivity, 

but no significant difference was found in between subtypes of ADHD. In a meta-analysis 
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done by crow et al129 in 2020 it was found that children with ADHD have small to 

negligible olfactory dysfunction when compared to children having ASD and OCD. 

Further studies are required to understand the olfactory and taste dysfunction in children 

with ADHD.   

In our study the mean value of CGAS score was 56.7 ( ± 21.3), which meant that on 

average in our study, the study participants had variable functioning with sporadic 

difficulties, and most of them had score below 70 which implied that there were some 

difficulties present in functioning in most of the participants. This was comparable to Al-

Ansari et al147 and Berek et al148 where mean CGAS scores was 45.7 and 58.5 (± 14.5) 

respectively which suggests that on average ADHD have a moderate degree of interference 

in functioning with some sporadic difficulties. 

In our study no significant association (p value > 0.05) was found between the subtypes of 

ADHD and various sensory categories in short sensory profile. This was similar to results 

found in study done in Brazil by Shimizu et al6 and in north India by Panda et al142 where 

no major difference was found between the subtypes of ADHD and sensory profile. In our 

study there was a significant association (p value < 0.05) found between sensory 

processing difficulties and impairment in functioning, which suggested that as score of 

CGAS decreases, the participants having definite differences in sensory processing 

increases. This finding was similar to rani et al130 where similar results was found on Weiss 

functional impairment rating scale.  

In our study mean value of physical, psychological, social relations, environmental 

domains on WHOQOL-BREF was 67.67 (± 12.44), 66.25 (± 18.95), 71.25 (± 22.89), 71.71 

(± 17.63) respectively, this when compared study done in Brazil by Azazy  et al137 the 

mean value of physical (70.3 ± 17.1) and psychological (64.1 ± 16) domains were 
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comparable to our study, on contrary mean values of social relations (61.9 ± 21.3) and 

environmental (55.8 ± 13.6) domain was low in comparison to our study, this could be 

accounted due to social and regional differences. Overall, it is suggested that quality of 

life was affected in primary caregiver of children and adolescents with ADHD.  Further 

research is required on how to treat these problems in sensory processing so that 

functioning of children with ADHD can be improved. 
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CONCLUSION 

Our study assessed the sensory processing difficulties in the children and adolescents with 

ADHD in a tertiary care hospital. Study found that 88% of participants had definite 

differences in sensory processing and no significant association was found between 

sensory difficulties and subtypes of ADHD. There was significant association between 

sensory processing difficulties and functioning of children. The quality of life in primary 

caregivers was impacted in mostly all domains in which psychological domain being the 

most impacted.  
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STRENGTHS OF THE STUDY  

• Use of structured assessment tools at presentation for more objective assessment 

of outcome. 

• In detail assessment of SPD in subtypes of ADHD, which have not been studied 

previously in other studies. 

• In detail assessment of dysfunction in ADHD because of SPD. 

• Participants were screened for other diseases using MINI-kid. 

 

LIMITATIONS OF THE STUDY  

• Small sample size . 

• No community representation being a hospital based study. 

• Some children and adolescents were already on treatment, which may impact 

sensory scores. 

• No control arm to compare the findings with the typically developing child or 

adolescents. 
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SUMMARY 

It is common to find Sensory Processing Difficulties in children and adolescents with 

ADHD. It also hampers the functioning of children and adolescents having ADHD. 

Parenting a kid with these problems is a daunting task in itself, which affects the quality 

of life in primary caregiver. On the background of which we decided to assess sensory 

processing difficulties in children and adolescents having ADHD, to examine association 

between SPD and subtypes of ADHD,  also to assess impairment in functioning due to 

sensory processing difficulties, and to assess quality of life in primary caregivers of these 

patients. 

This was a cross sectional descriptive study conducted at KLES Prabhakar Kore Hospital 

and MRC from 1st January 2023, where children and adolescents were recruited from out 

patientDepartment Of Psychiatry and Child Development Centre (CDC). 100 children and 

adolescents, who were less than 18 years of age, and were already diagnosed with ADHD 

as per DSM 5, and willing, and did not have any severe mental illness or intellectual 

disability, with due consent and assent were taken up for study. At time of presentation a 

semi-structured questionnaire to determine socio-demographic details,  patient 

characteristics, was used. Short sensory profile was used to assess SPD, MINI Kid was 

used to assess co-morbidities and other severe psychiatric illnesses, CGAS was used to 

assess functioning in children, Vanderbilt scale was used to assess types of ADHD, 

WHOQOL-BREF to assess QOL in primary caregivers. The data was analysed with 

percentages for categorical variables, mean and standard deviation for continuous 

variables, and chi square test was applied to examine the association between sensory 

processing difficulties and types of ADHD, and global functioning and SPD. 
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In our study mean age of sample was 9.5 years, 55% belonging to age group of 6-9 years, 

75% were male and majority of cases belonged to lower socio economic class. Inattentive 

subtype was the most common amongst all subtypes in participants, 50% of them had 

ODD and anxiety or depression, 30% had SLD, and 22% had conduct disorder. Eighty 

eight percent of the participants had definite differences in total score of short sensory 

profile, in which 72% had definite differences in tactile sensitivity, 55% had definite 

differences in taste and smell sensitivity, 85% had definite differences in seeking 

sensitivity, 68% had definite differences in auditory filtering, but only 30% had definite 

differences in movement sensitivity, 22% had definite differences in visual and auditory 

sensitivity and 6% had definite differences in low energy,  . The mean score of  short 

sensory profile was 129.88. There was no significant association between sensory 

processing difficulties and subtypes of ADHD. There was significant association between 

global functioning and sensory processing difficulties where participants with more 

definite differences in sensory processing had more dysfunction. There was a significant 

impact on QOL in primary caregivers with the most impact being on psychological domain 

of caregiver.  
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ANNEXURE I 

INFORMED CONSENT 

“STUDY OF SENSORY PROESSING DIFFICULTIES IN CHILDREN AND 

ADOLESCENTS WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER AND 

QUALITY OF LIFE IN PRIMARY CAREGIVERS : CROSS SECTIONAL 

DESCRIPTIVE HOSPITAL BASED STUDY ” 

 

Principal Investigator (PI): REG. NO. BQ0121005 

 

Name of the Participant:  

 

Purpose of the study: Your child is being requested to be a subject in an observational 

study, the purpose of which is to assess the severity of sensory processing difficulties in 

children with Attention Deficit Hyperactivity Disorder, conducted between 1st January 

2023 and 31st December 2023, by REG no. BQ0121005, a postgraduate student in the 

Department of Psychiatry at Jawaharlal Nehru Medical College, KLE University, 

Belgaum, Karnataka. 

 

Your child has been requested to participate in this study as your child is suffering from a 

psychiatric disorder which needs intervention. Therefore, the above study helps provide 

better quality of care for effective integration of the patients back into the society. 

 

Procedure involved: If you agree your child to be a part of the study, the PI will interview 

you/your child and take the details according to predesigned proforma and questionnaires 
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Risks and benefits involved: There are no risks involved. During the period of study, the 

existence or development of any significant findings in terms of psychiatric disorders will 

be informed by the PI to you as well as the parent consultant for the appropriate action. 

 

Alternatives: Your/your child's participation in this study is a completely voluntary 

decision. If you/your child do/does not want to be a part of the study, you/your child may 

refuse for the same or if you/your child are/is already a part of the study and if you/your 

child want/wants to withdraw from the study for any reason, you/your child may do so 

without any hesitation. Discontinuation from the study for any reason will not affect 

your/your relative’s current or future relationship with KLES Dr. Prabhakar Kore Hospital, 

Belgaum.  

 

Privacy and confidentiality: The information provided by you/your child will be known 

to the PI and the members of the research team. This information will remain confidential 

and will be disclosed to others only with your written permission or if required by the law.  

 

Financial incentives for participation: You/your child will not be paid/offered any gifts 

for participation in the research. There will not be any remuneration for participating in 

the research and you/your relative will not be reimbursed for any expenses, such as 

bus/train travelling /companion/assistant etc.  

 

Voluntary Participation/Withdrawal from the study: Taking part in the study is 

voluntary. You may choose not to enroll your child in this study and may choose to leave 

the study anytime in between. 
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Authorization to publish results: When the results of the research are to be published or 

discussed in conferences by the PI, no information will be disclosed that will reveal 

your/your child’s identity. 

You/your relative will be given a copy of this consent form for your/your relative’s 

information and records. 

If you have any questions about this study, you may contact: 

 

REG NO. BQ0121005 

Postgraduate, Department of Psychiatry, Jawaharlal Nehru Medical College 

KAHER, Belagavi – 590010 

Karnataka 

    

 

Signature/Thumb Impression of the Caretaker 
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STATEMENT OF CONSENT 

PRIMARY INVESTIGATOR: REG no. BQ0121005 

Dear Mr./Mrs./Dr. ______________________________, you are kindly requested to 

enroll your child in a research study tilted, “STUDY OF SENSORY PROESSING 

DIFFICULTIES IN CHILDREN AND ADOLESCENTS WITH ATTENTION DEFICIT 

HYPERACTIVITY DISORDER AND QUALITY OF LIFE IN PRIMARY 

CAREGIVERS” being conducted by, a post graduate student in M.D. Psychiatry and the 

study will be carried out in Department of Psychiatry, Jawaharlal Nehru Medical College, 

Belagavi. 

Your child has been requested to participate in this as they fit into the laid-out criteria for 

a study ‘subject’/ participant. 

You and your child’s participation in study is voluntary. During the study you and your 

child will be undergoing an interview session. Your decision whether or not to participate 

in the study will not affect your treatment in any form. If you decide to participate you are 

free to withdraw at any time. 

My signature/thumb impression below indicates that I have read or have been told about 

this entire consent form including the risks and benefits and have had all my questions 

answered. I will be given a copy of this consent form. 

Participant details: 

Signature/Thumb Impression of the authorized representative/parent: 

__________________ 

Name:  

Relation to the subject:  

Date:  

Signature of the witness: ________________________             

Name:  

Date:   

Signature of investigator: ________________________             

Name:  

Date:    
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ಅಧ! ಯನದ ಉUV ಶ: 1X ಜನವ@ 2023 ಮ
�  31X +Zಂಬ. 2023 ರ 

ನ\] ನ^ಸ_ದ ಅ`ನa b ^cde #ಪಆ&'( )* +,ಡ&. 

fಂ��ವ ಮಕ� ಳ��  ��ದ� ಪ� '� gಯ �ಂದ�ಗಳ 

hೕವ� �ಯij  <ಣ&�R"k ಇದರ ಉUV ಶmno. ಕ�&ಟಕದ 

pಳq)ಯ 3ಎs ಇ )ಶt )4! ಲಯದ ಜmಹರ_s vಹ� 

wದ! 'ೕಯ ?x5ನ��  ಮyೕwದ! �ಸ� �  )Pಗದ ,j ತ�ೕತ� ರ 

)4! z& ಅವ@ಂದ. ಅವರ {�t |ರ}ಯ��  ಈ ��ೕಧvಯij  

ನ^ಸ_7h� o <ಮ�  ಮ7" ಮyೕwದ! 'ೕಯ ಅಸt ಸ� ��ಂದ 

ಬಳ�h� �ವ ?ರಣ ಈ ಅಧ! ಯನದ��  PಗವQಸ� <ಮ�  

ಮ7ವij  )�hಸ_no ಮ
�  ಇದ3�  ಮಧ! d� 3ಯ ಅಗತ! )o. 

ಆದV @ಂದ, {�ನ ಅಧ! ಯನ" �ೕnಗಳij  ಸ�ಜ3�  ಮರ� 

ಪ@�ಮ?@ ಏ'ೕಕರಣ?� n ಉತ� ಮ 7ಣಮಟ( ದ ಆ23ಯij  

ಒದnಸ� ಸ�ಯ �\ತ� o. 

ಒಳ�ಂ+�ವ ?ಯ&):ನ: <ಮ�  ಮ7" ಅಧ! ಯನದ 

Pಗmಗ� <ೕ" ಒA� �ಂಡ�, PI <ಮ� ij /<ಮ�  ಮ7ವij  

�ದ�&Rತ� o ಮ
�  �ವ&<ಧ&@ತ �� ��& ಮ
�  

ಪ� �j ವ�ಗಳ ಪ� ?ರ )ವರಗಳij  ��k��� ತ� o. 

ಅ/ಯಗ� ಮ
�  ಪ� �ೕಜನಗ� ಒಳ�ಂ+]: ಇದರ��  �"U 

ಅ/ಯಗ�ಲ� . ಅಧ! ಯನದ ಅವ>ಯ�� , ಮyೕwದ! 'ೕಯ 

ಅಸt ಸ� �ಗಳ )ಷಯದ��  �"U ಮಹತt ದ ��ೕಧvಗಳ ಅd� ತt  

ಅಥm pಳವ��ಯij  �ಕ�  ಕ� ಮ?� n PI <ಮ� �� �ೕಷಕ 

ಸಲSqರ@� h�ಸ_7ತ� o. 

ಪ�&ಯಗ�: ಈ ಅಧ! ಯನದ��  <ಮ� /<ಮ�  ಮ7)ನ 

PಗವQR)3� ��ಣ&mn ಸt ��� @ತ <:&ರmno. 
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<ೕ"/<ಮ�  ಮ7 ಅಧ! ಯನದ Pಗmಗ� 

ಬಯಸ�ದV �/<ೕ"/<ಮ�  ಮ7 ಅದij  <�ಕ@ಸಬ�k ಅಥm 

<ೕ"/<ಮ�  ಮ7/ಈqಗx ಅಧ! ಯನದ PಗmnದV � ಮ
�  

<ೕ"/<ಮ�  ಮ7 ಬಯdದ�/ �"U ?ರಣ?� n ಅಧ! ಯನ�ಂದ 

Qಂo ಸ@ಯ� ಬಯR�� �, <ೕ"/<ಮ�  ಮ7 �"U 

Qಂಜ@3�ಲ� o �� �ಡಬ�k. �"U ?ರಣ��  

ಅಧ! ಯನವij  ಸ� nತ��R"ದ@ಂದ <ಮ� /<ಮ�  � >ಯ 

ಪ� R� ತ ಅಥm ಭ)ಷ! ದ KLES ¢. ಪ� Pಕರ �ೕ� ಆಸ� �� , 

pಳq)ಯ � ಧದ {£ ಪ@�ಮ ¤ೕ�"�ಲ� . 

¥ಪ! � ಮ
�  ¥ಪ! �: <ೕ"/<ಮ�  ಮ7 ಒದndದ �Qh� PI 

ಮ
�  cf��ೕಧ� ¦ಡದ ಸದಸ! @� h��ತ� o. ಈ �Qh� 

¥ಪ! mn�ತ� o ಮ
�  <ಮ�  �§ತ ಅiಮh�ಂ�� ಅಥm 

?¨<ನ ಅಗತ! )ದV ��  �ತ�  ಇತರ@� ಬQ©ಗಪ+ಸ_7ತ� o. 

,ಂd� ಕ//� �ೕಜಕರ <ೕh: ಈ ��ೕಧv� ಅನt �R"�ಲ�  

PಗವQR)3qn ಹಣ?dನ �� ೕ�ª ಹಗ�: ��ೕಧvಯ��  

PಗವQಸ� <ಮ�/<ಮ�  ಮ7)� �"U ಉ\��ಗಳij  

/ವhಸ_7"�ಲ� /<ೕ\"�ಲ� . ��ೕಧvಯ��  PಗವQಸ� 

�"U �Pವv ಇ�"�ಲ�  ಮ
�  <ೕ"/<ಮ�  � > 

ಬ«/2� ಪ� �ಣ/�qh/ಸ�ಯಕ ¬ಂ�ದ �"U 

]ಚ® ಗ�� ಮ�/ವcfh �ಡ_7"�ಲ� . 

ಸt ��� @ತ PಗವQR)3/ಅಧ! ಯನ�ಂದ Qಂ��k��� )3: 

ಅಧ! ಯನದ��  /±² �� "k ಸt ��� @ತmno. <ಮ�  

ಮ7ವij  ಈ ಅಧ! ಯನ3�  ³@ಸ�ರ� <ೕ" ಆg�  �ಡಬ�k 

ಮ
�  ನ\] �mಗ ´?ದµ ಅಧ! ಯನವij  ��ಯ� 

ಆg�  �ಡಬ�k. 

ಫ��ಂಶಗಳij  ಪ� ಕ*ಸ� ಅ>?ರ: ��ೕಧvಯ 

ಫ��ಂಶಗಳij  PI <ಂದ ಪ� ಕ*ಸ� ಅಥm ಸ{� ಳನಗಳ��  

ಚ·&ಸ�, <ಮ� /<ಮ�  ಮ7)ನ 7�ತij  ಬQ©ಗಪ+Rವ 

�"U �Qhಯij  ಬQ©ಗಪ+ಸ_7"�ಲ� . 
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ಈ ಅಧ! ಯನದ ¸@
 <ೕ" �"U ಪ� ¹j ಗಳij  fಂ�ದV �, 

<ೕ" �ಪ'&ಸಬ�k: REG No. BQ0121005 ಮyೕwದ! �ಸ� �  

)Pಗ, J.N.M.C, pಳq)  

<ಮ� /<ಮ�  � >ಕರ �Qh ಮ
�  4ಖ£ಗ�qn <ೕ"/<ಮ�  

� >� ಈ ಸಮ� hಯ ನ»vಯ ಪ� hಯij  <ೕಡ_7ತ� o. 

 

 

 

¼. ½ಕ. ನ ಸQ/Sp¾ ರ�ನ ಅ<d3 
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ಒ�� �ಯ 
�� 
 

/� ಥ1ಕ ತ<=>?@: REG no. BQ0121005 

�ಗ&ದ�&:  

ಆh� ೕಯ �� ೕ/�� ೕಮh/¢. _____________________ M.D. 

ಮyೕwದ! �ಸ� � ದ )4! z& ಮ
�  ಅಧ! ಯನವij  Xರ 

{�t |ರ} ಮ
�  �ಗ&ದಶ&ನದ��  ¢. )�ಯಕ �ೕಪ^&, 

ಸ�ಯಕ /� :! ಪಕ�, ಮyೕwದ! �ಸ� �  )Pಗ, ಜmಹರ_s 

vಹ� wದ! 'ೕಯ ?x¿, pಳq). 

<ಮ�  ಮ7)� ಇದರ��  PಗವQಸ� )�hಸ_no ಏ3ಂದ� 

ಅವ� ಅಧ! ಯನದ ')ಷಯ'/ PಗವQRವವ@� <ಗ�ಪ+dದ 

�ನÀಡಗ�� fಂ���� �� �. 

<ೕ" ಮ
�  <ಮ�  ಮ7)ನ ಅಧ! ಯನದ��  PಗವQR"k 

ಸt ��� @ತmno. ಅಧ! ಯನದ ಸಮಯದ��  <ೕ" ಮ
�  <ಮ�  

ಮ7 �ದಶ&ನದ ಅವ>� ಒಳq7h� ೕ@. ಅಧ! ಯನದ��  

PಗವQಸ´3 ಅಥm ´ಡ� ಎಂಬ <ಮ�  <:&ರ" �"U 

µಪದ��  <ಮ�  ·'�ª ಯ {£ ಪ@�ಮ ¤ೕ�"�ಲ� . <ೕ" 

PಗವQಸ� <ಧ&@dದ� <ೕ" �"U ಸಮಯದ��  

Qಂಪ^ಯ� ¬ಕ� �n�V ೕ@. 

3ಳnನ ನನj  ಸQ/Sp¾ ರ�ನ 7�
, ಅ/ಯಗ� ಮ
�  

ಪ� �ೕಜನಗಳij  ಒಳ�ಂÁ� �i ಈ ��ಣ& ಸಮ� h 

ನ»vಯij  ಓ�UV v ಅಥm Ã�UV v ಮ
�  ನನj  ಎ_�  

ಪ� ¹j ಗ�� ಉತ� @dUV v ಎಂk �·Rತ� o. ಈ ಸಮ� h ನ»vಯ 

ಪ� hಯij  ನನ� <ೕಡ_7"k. 

PಗವQRವವರ )ವರಗ�: 

ಅ>Äತ ಪ� h<>/�ೕಷಕರ ಸQ/Sp¾ ರ�ನ ಅ<d3: 

__________________ 

Sಸ�: 

)ಷಯ3�  � ಧ: 

��ಂಕ: 

,'Å ಯ ಸQ: ________________________ 

Sಸ�: 

��ಂಕ: 

ತ<=>?@ಯ ಸQ: ________________________ 

Sಸ�: 

��ಂಕ: 
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सूिचत सहमित 

"�ान की कमी अितसि�यता िवकार और �ाथिमक देखभालकता%ओ ंम( जीवन की 

गुणव-ा के साथ ब/ो ंऔर िकशोरो ंम( संवेदी �सं2रण किठनाइयो ंका अ�यन" 

�धान अ6ेषक (पीआई): REG no. BQ0121005 

�ितभागी का नाम: 

अ�यन का उ<े=: आपके बËे से एक अवलोकन अÓयन मÖ एक िवषय बनने का अनुरोध िकया 

जा रहा है, िजसका उáेâ 1 जनवरी 2023 और 31 िदसबंर 2023 के बीच आयोिजत अटÖशन 

डेिफिसट हाइपरएîïिवटी िडसऑडñर वाले बËो ंमÖ सवेंदी òसóंरण किठनाइयो ंकी गभंीरता का 

आकलन करना है। डॉ सिचत सोगनी úारा, जवाहरलाल नेहû मेिडकल कॉलेज, केएलई 

िवýिवþालय, बेलगाम, कनाñटक मÖ मनोिचिक�ा िवभाग मÖ �ातको�र छा�। आपके बËे से इस 

अÓयन मÖ भाग लेने का अनुरोध िकया गया है �ोिंक आपका बËा एक मानिसक िवकार से पीिड़त 

है िजसमÖ ह�	ेप की आवâकता है। इसिलए, उपरो
 अÓयन रोिगयो ं के समाज मÖ òभावी 

एकीकरण के िलए बेहतर गुणव�ा की देखभाल òदान करने मÖ मदद करता है। 

शािमल �ि�या: यिद आप अपने बËे को अÓयन का िह�ा बनने के िलए सहमत ह
, तो पीआई 

आपका/आपके बËे का सा	ा�ार करेगा और पूवñिनधाñ�रत òोफामाñ और ò�ावली के अनुसार 

िववरण लेगा। 

शािमल जो>खम और लाभ: इसमÖ कोई जोîखम शािमल नही ंहै। अÓयन की अविध के दौरान, 

मनोवै�ािनक िवकारो ंके सदंभñ मÖ िकसी भी मह�पूणñ िन�षñ के अî�� या िवकास के बारे मÖ 

पीआई úारा आपको और साथ ही माता-िपता के सलाहकार úारा उिचत कारñवाई के िलए सूिचत 

िकया जाएगा। 

िवक?: इस अÓयन मÖ आपके/आपके बËे की भागीदारी पूरी तरह से �ैî�क िनणñय है। यिद 

आप/आपका बËा अÓयन का िह�ा नही ंबनना चाहता/चाहती है, तो आप/आपका बËा इसके 

िलए मना कर सकता है या यिद आप/आपका बËा पहले से ही अÓयन का िह�ा है/ह
 और यिद 

आप/आपका बËा चाहता है/ िकसी भी कारण से अÓयन से हटना चाहते ह
, आप/आपका बËा 

िबना िकसी िझझक के ऐसा कर सकता है। िकसी भी कारण से अÓयन बदं करने से केएलईएस 
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डॉ. òभाकर कोरे अ�ताल, बेलगाम के साथ आपके/आपके �र�ेदार के वतñमान या भिव� के 

सबंधंो ंपर कोई òभाव नही ंपड़ेगा। 

गोपनीयता और गोपनीयता: आपके/आपके बËे úारा òदान की गई जानकारी पीआई और शोध 

दल के सद�ो ंको �ात होगी। यह जानकारी गोपनीय रहेगी और आपकी िलîखत अनुमित से या 

कानून úारा आवâक होने पर ही दूसरो ंके सामने òकट की जाएगी। 

भागीदारी के िलए िव-ीय �ोAाहन: आपको/आपके बËे को शोध मÖ भाग लेने के िलए िकसी भी 

उपहार का भुगतान/ò�ाव नही ंिकया जाएगा। शोध मÖ भाग लेने के िलए कोई पा�र�िमक नही ंिदया 

जाएगा और आपको/आपके �र�ेदार को बस/ट ेन या�ा/साथी/सहायक आिद जैसे िकसी भी खचñ के 

िलए òितपूितñ नही ंकी जाएगी। 

B>ैDक भागीदारी/अ�यन से वापसी: अÓयन मÖ भाग लेना �ैî�क है। आप इस अÓयन मÖ 

अपने बËे का नामाकंन न करने का िवक! चुन सकते ह
 और बीच मÖ कभी भी अÓयन छोड़ने का 

िवक! चुन सकते ह
। 

पEरणाम �कािशत करने के िलए �ािधकरण: जब शोध के प�रणाम पीआई úारा स"ेलनो ंमÖ 

òकािशत या चचाñ की जानी है, तो कोई भी जानकारी òकट नही ंकी जाएगी जो आपके/आपके बËे 

की पहचान òकट करेगी। 

यिद इस अ�यन के बारे म( आपके कोई �F हG, तो आप संपक%  कर सकते हG: REG no. 

BQ0121005 

आपको/आपके �र�ेदार को आपकी/आपके �र�ेदार की जानकारी और �रकॉडñ के िलए इस 

सहमित फॉमñ की एक òित दी जाएगी। 

 

कायñवाहक के ह�ा	र/अगूंठे का िनशान 
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सहमित का िववरण 

òाथिमक अ#ेषक: REG NO.BQ0121005 

 

िòय �ीमान/�ीमती/डॉ. ______________________, आपसे अनुरोध है िक आप अपने बËे को 

एक शोध अÓयन मÖ नामािंकत करÖ , "बËो ं और िकशोरो ं मÖ सवेंदी òसóंरण किठनाइयो ं का 

अÓयन, Óान घाटे अित सि%यता िवकार और òाथिमक देखभालकताñओ ंúारा सचंािलत òाथिमक 

जीवन की गुणव�ा के साथ"। मनोिचिक�ा िवभाग, जवाहरलाल नेहû मेिडकल कॉलेज, बेलगावी 

के ò'	 पयñवे	ण और मागñदशñन मÖ िकया जाएगा। 

आपके बËे से इसमÖ भाग लेने का अनुरोध िकया गया है �ोिंक वे अÓयन 'िवषय'/òितभागी के िलए 

िनधाñ�रत मानदडंो ंमÖ िफट होते ह
। 

अÓयन मÖ आपकी और आपके बËे की भागीदारी �ैî�क है। अÓयन के दौरान आप और 

आपके बËे का सा	ा�ार स� चल रहा होगा। अÓयन मÖ भाग लेने या न लेने के आपके िनणñय से 

िकसी भी ûप मÖ आपके उपचार पर कोई òभाव नही ंपड़ेगा। यिद आप भाग लेने का िनणñय लेते ह
 

तो आप िकसी भी समय वापस लेने के िलए �त�ं ह
। 

नीचे िदए गए मेरे ह�ा	र/अगूंठे का िनशान यह दशाñता है िक म
ने जोîखम और लाभो ंसिहत इस 

सपूंणñ सहमित फॉमñ के बारे मÖ पढ़ा है या बताया गया है और मेरे सभी ò�ो ंका उ�र िदया गया है। 

मुझे इस सहमित फॉमñ की एक òित दी जाएगी। 

òितभागी िववरण: 

अिधकृत òितिनिध/माता-िपता के ह�ा	र/अगूंठे का िनशान: ___________ 

नाम: 

िवषय से सबंधं: 

िदनाकं: 

गवाह के ह�ा	र: ________________________ 

नाम: 

िदनाकं: 

अ#ेषक के ह�ा	र: ________________________ 

नाम: 

िदनाकं: 
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मािहतीपूण% संमती 

"लहान मुलांम�े आिण िकशोरवयीन मुलांम�े संवेदनाIक �ि�येJा अडचणीचंा 

अLास, �ाथिमक काळजी घेणाPयांम�े हायपरॅ>R>Sटी िडसऑड%र आिण जीवनाची 

गुणव-ा" 

मु. अ#ेषक (पीआय): REG no. BQ0121005  

सहभागीचे नाव: 

अLासाचा उ<ेश: तुम1ा मुलाला एका िनरी	णा2क अ3ासात एक िवषय 4णून ठेव5ाची 

िवनतंी केली जात आहे, 7ाचा उáेश 1 जानेवारी 2023 ते 31 िडसÖबर 2023 या कालावधीत 

अटे9शन डेिफिसट हायपरएîïî:टी िडसऑडñर असले;ा मुलामंÓे सवेंदी òि%ये1ा 

अडचणी1ंा ती<तेचे मू;ाकंन करणे हा आहे. डॉ. सिचत सोगानी, जवाहरलाल नेहû वैþकीय 

महािवþालय, केएलई िवþापीठ, बेळगाव, कनाñटक येथील मानसोपचार िवभागातील पद>ु�र 

िवþाथ?. हे सशंोधन डॉ. िवनायक कोपड@ या1ंा देखरेखीखाली केले जात आहे. तुम1ा मुलाला या 

अ3ासात सहभागी हो5ाची िवनतंी कर5ात आली आहे कारण तुमचे मूल एका मानिसक 

िवकाराने A� आहे 7ाला ह�	ेपाची गरज आहे. 'ामुळे, वरील अ3ासामुळे BCानंा समाजात 

òभावीपणे एका2ता आण5ासाठी उ�म दजाñची काळजी òदान कर5ात मदत होते. 

काय%पWतीचा समावेश आहे: जर तु4ी तुम1ा मुलाला अ3ासाचा भाग हो5ास सहमती िदली 

तर, PI तुमची/तुम1ा मुलाची मुलाखत घेईल आिण पूवñिडझाइन केले;ा òोफॉमाñ आिण 

ò�ावलीनुसार तपशील घेईल. 

जोखीम आिण फायदे गंुतलेले आहेत: यात कोणतेही धोके नाहीत. अ3ासा1ा कालावधीत, 

मानसोपचार िवकारा1ंा सदंभाñत कोण'ाही महFपूणñ िन�षा Gचे अî�� िकंवा िवकास PI úारे 

तु4ाला तसेच पालक सHागार यानंा योI कारवाईसाठी सूिचत केले जाईल. 

पया%य: या अ3ासात तुमचा/तुम1ा मुलाचा सहभाग हा पूणñपणे ऐî�क िनणñय आहे. जर 

तु4ी/तुमचे मुल या अ3ासाचा भाग बनू इî�त नसेल, तर तु4ी/तुमचे मूल 'ासाठी नकार देऊ 

शकता िकंवा तु4ी/तुमचे मूल आधीच अ3ासाचा भाग अस;ास/असेल आिण तु4ाला/तुम1ा 

मुलाला हवे अस;ास/ कोण'ाही कारणा�व अ3ासातून माघार Kायची असेल, तर तु4ी/तुमचे 

मूल ते कोण'ाही सकंोच न करता कû शकता. कोण'ाही कारणा�व अ3ास बदं के;ाने 



 
Annexures  

88 
   

तुम1ा/तुम1ा नातेवाईका1ंा KLES डॉ. òभाकर कोरे हॉî�टल, बेळगाव या1ंाशी सÓा1ा 

िकंवा भिव�ातील सबंधंावंर प�रणाम होणार नाही. 

गोपनीयता आिण गोपनीयता: तु4ी/तुम1ा मुलाने िदलेली मािहती PI आिण सशंोधन 

कायñसघंा1ा सद�ानंा माहीत असेल. ही मािहती गोपनीय राहील आिण फ
 तुम1ा लेखी 

परवानगीने िकंवा कायþानुसार आवâक अस;ास इतरानंा उघड केली जाईल. 

संYथाIक/�ायोजक धोरण: या सशंोधनासाठी लागू नाही 

सहभागासाठी आिथñक òो�ाहन: सशंोधनात सहभागी हो5ासाठी तु4ाला/तुम1ा मुलाला पैसे िदले 

जाणार नाहीत/भेटव�ू िद;ा जाणार नाहीत. सशंोधनात सहभागी हो5ासाठी कोणताही मोबदला 

िदला जाणार नाही आिण तु4ाला/तुम1ा नातेवाईकानंा बस/रेOे òवास/सहकारी/सहाPक 

इ'ादी कोण'ाही खचाñची परतफेड केली जाणार नाही. 

ऐ>Dक सहभाग/अLासातून पसेै काढणे: अ3ासात भाग घेणे ऐî�क आहे. तु4ी तुम1ा 

मुलाची या अ3ासात नावनोदंणी न कर5ाचे िनवडू शकता आिण या दरQान कधीही अ3ास 

सोडणे िनवडू शकता. 

पEरणाम �कािशत कर]ासाठी अिधकृतता: जे:ा सशंोधनाचे प�रणाम òकािशत केले जातील 

िकंवा PI úारे प�रषदामंÓे चचाñ केली जाईल, ते:ा कोणतीही मािहती उघड केली जाणार नाही 

7ामुळे तुमची/तुम1ा मुलाची ओळख उघड होईल. या अ3ासािवषयी तु4ाला काही ò� 

अस;ास, तु4ी सपंकñ  कû शकता: REG no. BQ0121005 

तु4ाला/तुम1ा नातेवाईकानंा तुम1ा/तुम1ा नातेवाईकाचंी मािहती आिण रेकॉडñसाठी या समंती 

फॉमñची एक òत िदली जाईल. 

 

 

काळजीवाR >
ीची �ा	री/अगंSाचा ठसा 
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संमतीचे िवधान 

òाथिमक तपासनीस: REG no. BQ0121005 

 

िòय �ी/�ीमती/डॉ. ______________________________, आपणास िवनतंी आहे की, “मुले आिण 

पौगडंावUथेतील सवेंदन	म अ3ासातील अडचणी याकडे ल	 वेधून घेत असले;ा सवेंदन	मते1ा 

अ3ासात आप;ा मुलाचे नाव नोदंवावे. M.D. मानसोपचार शाXातील िवþाथ? आिण हा अ3ास 

मानसोपचार िवभाग, जवाहरलाल नेहû वैþकीय महािवþालय, बेळगावी या1ंा ò'	 

देखरेखीखाली व मागñदशñनाखाली केला जाईल. 

तुम1ा मुलाला यात सहभागी हो5ासाठी िवनतंी कर5ात आली आहे कारण ते अ3ासा1ा 

‘िवषय’/ सहभागीसाठी िदले;ा िनकषामंÓे बसतात. 

तुमचा आिण तुम1ा मुलाचा अ3ासात सहभाग ऐî�क आहे. अ3ासादरQान तु4ी आिण तुम1ा 

मुलाची मुलाखत स� सुû होईल. अ3ासात भाग Kायचा की नाही याचा तुमचा िनणñय कोण'ाही 

�ûपात तुम1ा उपचारावंर प�रणाम करणार नाही. तु4ी सहभागी हो5ाचे ठरव;ास तु4ी 

कधीही माघार घे5ास मोकळे आहात. 

खाली िदलेली माझी �ा	री/अगंSाचा ठसा सूिचत करतो की मी जोखीम आिण फायþासंह या 

सपूंणñ समंती फॉमñबáल वाचले आहे िकंवा मला सािंगतले गेले आहे आिण मा[ा सवñ ò�ाचंी उ�रे 

िमळाली आहेत. मला या समंती फॉमñची एक òत िदली जाईल. 

सहभागी तपशील: 

अिधकृत òितिनधी/पालकाचंी �ा	री/अगंSाचा ठसा: __________________ 

नाव: 

िवषयाशी सबंिंधत: 

तारीख: 

सा	ीदाराची �ा	री: ________________________ 

नाव: 

तारीख: 

तपासक'ाñची �ा	री: ________________________ 

नाव: 

तारीख:  
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VERBAL ASSENT 

[FOR AGES less than 18 years] 

 

Title of Research Study: STUDY OF SENSORY PROESSING DIFFICULTIES IN 
CHILDREN AND ADOLESCENTS WITH ADHD AND QUALITY OF LIFE IN 
CAREGIVERS 

Principal Investigator: REG no. BQ0121005  

 
Why are we meeting with you? 
 

We want to tell you about something we are doing called a research study.  A research 
study is when doctors collect a lot of information to learn more about something. We 
are doing a study to learn more about children with a condition called ATTENTION 
DEFICIT HYPERACTIVITY DISORDER.  After we tell you about it, we will ask if 
you’d like to be in this study or not. 

 
Why are we doing this study? 
 

We want to find out correlation between sensory processing difficulties in children 
and adolescents with ADHD. So, we are getting information from lots of boys and 
girls like you. 
 
In the whole study, there will be about 100 children who have the same condition as 
you. 

 
What will happen to you if you are in this study? 

 
Only if you agree, I will be asking you and your parents some questions about yourself 
and your family. 

 

Will this study hurt? 

 
No, I will not be doing anything that will hurt you. 

 

Will you get better if you are in this study? 
 

No, this study won’t make you feel better or get well.  But the doctors might find out 
something that will help other children like you later. 

 
Do you have to be in this study? 
 

No, you don’t. If you don’t want to be in this study, just tell us.  Or if you do want to 
be in the study, tell us that.  And, remember, you can say yes now and change your 
mind later.  It’s up to you. 
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Some of the things that I will ask might make you uncomfortable. Some of the questions 
or tests might be hard to answer. If you get too tired or uncomfortable, just let me know. 
If you want to stop at any time, just tell me and we will stop.   
 
Your parents say it is okay for you to be in this study. If you have questions for me or for 
your parents you can ask them now or later.  
 
Do you have any questions? Are you willing to take part in this? 

Child’s/Participant’s response: ☐Yes     ☐No 
 
Check which applies below: 
 
☐  The child is capable of understanding the study 
 
☐  The child is not capable of understanding the study 
 
☐  The child’s parent or guardian has already signed a consent document. 
 
 
 
           
     
Name of Child Participant     
 
 
Principal Investigator’s Signature 

I have fully explained the research study described by this form.  I have answered the 
participant and/or parent/guardians’ questions and will answer any future questions to the 
best of my ability.  I will tell the family and/or the person taking part in this research of 
any changes in the procedures or in the possible harms/possible benefits of the study that 
may affect their health or their willingness to stay in the study. 
 

 
_______________________________________________________________________
_______ 
Name of Investigator Obtaining Assent    
 
 
_______________________________________________________________________
_______ 
Signature of Investigator       Date Time 
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ADOLESCENT ASSENT FORM 

[FOR AGES 13-18] 

 
Your parent has given permission for you to be in a project called a research study. But 
first, we want to tell you all about it so you can decide if you want to be in it. If you 
don’t understand, please ask questions. You can choose to be in the study, not be in the 
study or take more time to decide. 
 
What is the name of the study? 
STUDY OF SENSORY PROCESSING DIFFICULTIES IN CHILDREN AND ADOLESCENTS WITH 

ADHD AND QUALITY OF LIFE IN PRIMARY CAREGIVERS 

 
Who is in charge of the study? 

The doctor in charge of the study is REG no. BQ0121005 
 
What is the study about? 

We would like to assess the sensory processing difficulties in children and adolescents 
with adhd and quality of life in primary care givers   
 
Why are you asking me to be in this study? 

You are being asked to be in the study because you are less than age of 18, and have this 
condition we are studying about. 
 
What will happen to me in the study? 

If you decide to be in the study, I will be asking you and your parents/guardian some 
questions regarding your family and yourself. 
 
Will I be paid to be in this study? 

You/your family will not be paid for being in this study.  
 
Do I have to be in the study?  

You don’t have to do the study if you don’t want to. If you are in the study, you can stop 
being in it at any time. Nobody will be upset with you if you don’t want to be in the 
study or if you want to stop being in the study. The doctors and nurses will take care of 
you as they have in the past. If you have any questions or don’t like what is happening, 
please tell the doctor or nurse. You have had the study explained to you. You have been 
given a chance to ask questions. By writing your name below, you are saying that you 
want to be in the study. 
 
 
Signature of Adolescent: ____________________________ 

Name of Adolescent:  

Signature of Investigator: ___________________________ 

 

Name of Investigator: 
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Annexure II 

PROFORMA 

DEMOGRAPHIC DETAILS 

PATIENT NUMBER 

 

 

 

NAME  

 

DATE OF BIRTH & AGE  

 

SEX  

 

ADDRESS  

 

RELIGION  

 

FATHER'S NAME  

 

FATHER EDUCATION LEVEL UNEDUCATED HIGH 

SCHOO

L 

BACHELORS MASTERS OTHER 

FATHER OCCUPATION  

 

MOTHERS NAME  

 

MOTHERS EDUCATION 

LEVEL 

UNEDUCATED HIGH 

SCHOO

L 

BACHELORS MASTERS OTHER 

MOTHERS OCCUPATION 

 

 

SOCIO-ECONOMIC STATUS UPPER 

CLASS 

 

UPPER 

MIDDLE 

LOWER 

MIDDLE 

UPPER 

LOWER 

LOWER 

TYPE OF FAMILY NUCLEAR JOINT SINGLE PARENT 

NUMBER OF MEMBERS IN 

FAMILY 

 

 

PRESENTING COMPLAINTS  
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TEMPERAMENT 
 

(CHECK WHICH APPLICABLE) EASY CHILD DIFFICULT CHILD SLOW TO WARM UP 
CHILD 

ACTIVITY LEVEL 

 

 HIGH LOW 

BIOLOGICAL REGULARITY 

 

REGULAR IRREGULAR  

 SLEEP WAKE 
CYCLE 

   

 HUNGER    

 BOWEL AND 
BLADDER 
MOVEMENTS 

   

ADAPTIBILITY 

 

QUICKLY SLOWLY SLOWLY 

APPROACH/WITHDRAWAL 

 

POSITIVE NEGATIVE NEGATIVE 

SENSITIVITY THRESHOLD 

 

LOW HIGH  

INTENSITY OF EMOTIONAL 
RESPONSE 

 

LOW TO 
MODERATE 

HIGH LOW 

DISTRACTIBILITY 

 

LOW HIGH  

QUALITY OF MOOD 

 

POSITIVE NEGATIVE/SERIOUS  

PERSISTENCE/ATTENTION 
SPAN 

LOW HIGH  

 
 
 
 
 
 
 
 



 
Annexures  

95 
   

PARENTING STYLE 
 

AUTHORITARIAN 
 

 

PERMISSIVE/INDULGENT 
 

 

UNINVOLVED 
 

 

AUTHORITATIVE 
 

 

 
FAMILY HISTORY 
 

PSYCHIATRIC ILLNESS 

 

YES NO 

DEGREE RELATION 

 

1ST 2ND 3RD 4TH 

CURRENTLY SYMPTOMATIC 

 

YES NO 

NEUROLOGICAL ILLNESS   

PERSONAL HISTORY  

BIRTH   BIRTH WT 

DEVELOPMENT HISTORY    

TREATMENT HISTORY  

SCHOOLING    

MEDICATIONS   

 

 

THERAPY  

 

 

MEDICAL ILLNESS 
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DIAGNOSIS 
 

AXIS I – CLINICAL DIAGNOSIS 

 

 

AXIS II – SPECIFIC DELAYS IN 
DEVELOPMENT  

 

 

AXIS III – INTELLECTUAL LEVEL 

 

 

AXIS IV – MEDICAL CONDITIONS 

 

 

AXIS V – ABNORMAL 
PSYCHOSOCIAL SITUATION 

 

 

 

Annexure III ( Tools and master chart) 

 
1. Short Sensory Profile 
 
2. VADRS (Vanderbilt ADHD rating scale) 

  
3. WHOQOL-BREF 

 
4. CGAS (Children Global Assessment Scale) 

 
5. MINI kid (Mini – International Neuropsychiatric Interviews for Children 

and Adolescents) 
 

6. Key to master chart 
  

7. Master chart   
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WHOQOL-BREF 
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CHILDREN'S GLOBAL ASSESSMEN
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Key to master chart 

 

 
• Short Sensory Profile : – 
  

            1 = Typical performance  
 
            2 = Probable difference 
  
            3 = Definite Difference 
 

• VADRS :- 
 
            1 = No 
 
            2 = Yes 
 

 

 



Sr. no. Age Sex RELIGION Fathers education Fathers occupation
Mothers 

education 

Mothers 

occupation 
socio economic status Type of family Number of Family members Temperament parenting style Family history BIRTH HISTORY DEVELOPMENTAL HISTORY Diagnosis TREATMENT class

1 10 F MUSLIM BACHELORS DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE SEIZURE DISORDER IN MOTHER FTND NIL SIGNICANT ADHD NIL 5

2 9 F MUSLIM HIGH SCHOOL DRIVER HIGH SCHOOL LABOURER UPPER LOWER JOINT 6 DIFFICULT AUTHORITATIVE BRAIN CANCER IN LATE FATHER FTND NIL SIGNIFICANT ADHD NIL 4

3 10 M CHRISTIAN MASTERS TEACHER MASTERS HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT PPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL 5

4 6 M MUSLIM UNEDUCATED TAILOR HIGH SCHOOL HOUSEWIFE LOWER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT FTND SPEECH DELAY ADHD WITH SLD CLONIDINE 1

5 8 M HINDU BACHELORS CASHIER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD NIL 3

6 5 F HINDU HIGH SCHOOL SHOPKEEPPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL U kg 

7 12 M HINDU BACHELORS LAB TECHNICIAN HIGH SCHOOL MASSEUSE LOWER CLASS NUCLEAR 4 DIFFICULT UNINVOLVED NIL SIGNIFICANT PREMATURE DEL , CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE  7

8 15 M hindu MASTERS TEACHER MASTERS TEACHER UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE  10

9 8 M HINDU MASTERS BUSINESSMAN UNEDUCATED HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 SLOW TO WARM UPPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD CLONIDINE 3

10 8 M HINDU MASTERS ENGINEER MASTERS HOUSEWIFE UPPPER MIDDLE CLASS NUCLEAR 4 EASY AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE  AND CLONIDINE 3

11 13 M HINDU HIGH SCHOOL SHOPKEEPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE 8

12 7 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER CLASS JOINT 10 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL 2

13 9 M MUSLIM UNEDUCATED LABOURER UNEDUCATED LABOURER LOWER CLASS JOINT 15 DIFFICULT NEGLECT NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD CLONIDINE 4

14 8 F HINDU MASTERS TEACHER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD METHYLPHENIDATE 3

15 10 M HINDU BACHELORS SALESMAN BACHELORS HOUSEWIFE UPPPER LOWER CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD CLONIDINE 5

16 11 M HINDU MASTERS ENGINEER HIGH SCHOOL HOUSEWIFE UPPER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE 6

17 14 M HINDU UNEDUCATED FARMER UNEDUCATED FARMER LOWER CLASS JOINT 20 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE AND CLONIDINE 9

18 8 M HINDU BACHELORS SALESMAN HIGH SCHOOL TAILOR UPPER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD ATOMOXETINE nil

19 9 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS JOINT 9 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD METHYLPHENIDATE 4

20 10 F MUSLIM BACHELORS SALESMAN HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS JOINT 15 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD CLONIDINE AND ATOMOXETINE 5

21 10 F MUSLIM BACHELORS DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE SEIZURE DISORDER IN MOTHER FTND NIL SIGNICANT ADHD NIL 5

22 9 F MUSLIM HIGH SCHOOL DRIVER HIGH SCHOOL LABOURER UPPER LOWER JOINT 6 DIFFICULT AUTHORITATIVE BRAIN CANCER IN LATE FATHER FTND NIL SIGNIFICANT ADHD NIL 4

23 10 M CHRISTIAN MASTERS TEACHER MASTERS HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT PPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL 5

24 6 M MUSLIM UNEDUCATED TAILOR HIGH SCHOOL HOUSEWIFE LOWER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT FTND SPEECH DELAY ADHD WITH SLD CLONIDINE 1

25 8 M HINDU BACHELORS CASHIER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD NIL 3

26 5 F HINDU HIGH SCHOOL SHOPKEEPPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL U kg 

27 12 M HINDU BACHELORS LAB TECHNICIAN HIGH SCHOOL MASSEUSE LOWER CLASS NUCLEAR 4 DIFFICULT UNINVOLVED NIL SIGNIFICANT PREMATURE DEL , CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE  7

28 15 M hindu MASTERS TEACHER MASTERS TEACHER UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE  10

29 8 M HINDU MASTERS BUSINESSMAN UNEDUCATED HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 SLOW TO WARM UPPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD CLONIDINE 3

30 8 M HINDU MASTERS ENGINEER MASTERS HOUSEWIFE UPPPER MIDDLE CLASS NUCLEAR 4 EASY AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE  AND CLONIDINE 3

31 13 M HINDU HIGH SCHOOL SHOPKEEPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE 8

32 7 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER CLASS JOINT 10 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL 2

33 9 M MUSLIM UNEDUCATED LABOURER UNEDUCATED LABOURER LOWER CLASS JOINT 15 DIFFICULT NEGLECT NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD CLONIDINE 4

34 8 F HINDU MASTERS TEACHER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD METHYLPHENIDATE 3

35 10 M HINDU BACHELORS SALESMAN BACHELORS HOUSEWIFE UPPPER LOWER CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD CLONIDINE 5

36 11 M HINDU MASTERS ENGINEER HIGH SCHOOL HOUSEWIFE UPPER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE 6

37 14 M HINDU UNEDUCATED FARMER UNEDUCATED FARMER LOWER CLASS JOINT 20 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE AND CLONIDINE 9

38 8 M HINDU BACHELORS SALESMAN HIGH SCHOOL TAILOR UPPER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD ATOMOXETINE 3

39 9 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS JOINT 9 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD METHYLPHENIDATE 4

40 10 F MUSLIM BACHELORS SALESMAN HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS JOINT 15 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD CLONIDINE AND ATOMOXETINE 5

41 13 M HINDU HIGH SCHOOL SHOPKEEPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE 5

42 7 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER CLASS JOINT 10 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL 4

43 9 M MUSLIM UNEDUCATED LABOURER UNEDUCATED LABOURER LOWER CLASS JOINT 15 DIFFICULT NEGLECT NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD CLONIDINE 5

44 8 F HINDU MASTERS TEACHER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD METHYLPHENIDATE 1

45 10 M HINDU BACHELORS SALESMAN BACHELORS HOUSEWIFE UPPPER LOWER CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD CLONIDINE nil

46 11 M HINDU MASTERS ENGINEER HIGH SCHOOL HOUSEWIFE UPPER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE L kg 

47 14 M HINDU UNEDUCATED FARMER UNEDUCATED FARMER LOWER CLASS JOINT 20 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE AND CLONIDINE 7

48 8 M HINDU BACHELORS SALESMAN HIGH SCHOOL TAILOR UPPER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD ATOMOXETINE 10

49 9 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS JOINT 9 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD METHYLPHENIDATE 3

50 10 F MUSLIM BACHELORS SALESMAN HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS JOINT 15 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD CLONIDINE AND ATOMOXETINE 3

51 10 F MUSLIM BACHELORS DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE SEIZURE DISORDER IN MOTHER FTND NIL SIGNICANT ADHD NIL 8

52 9 F MUSLIM HIGH SCHOOL DRIVER HIGH SCHOOL LABOURER UPPER LOWER JOINT 6 DIFFICULT AUTHORITATIVE BRAIN CANCER IN LATE FATHER FTND NIL SIGNIFICANT ADHD NIL 2

53 10 M CHRISTIAN MASTERS TEACHER MASTERS HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT PPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD NIL 4

54 6 M MUSLIM UNEDUCATED TAILOR HIGH SCHOOL HOUSEWIFE LOWER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT FTND SPEECH DELAY ADHD CLONIDINE 3

55 8 M HINDU BACHELORS CASHIER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD NIL 5

56 5 F HINDU HIGH SCHOOL SHOPKEEPPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD NIL 6

57 12 M HINDU BACHELORS LAB TECHNICIAN HIGH SCHOOL MASSEUSE LOWER CLASS NUCLEAR 4 DIFFICULT UNINVOLVED NIL SIGNIFICANT PREMATURE DEL , CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE  9

58 15 M hindu MASTERS TEACHER MASTERS TEACHER UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE  3

59 8 M HINDU MASTERS BUSINESSMAN UNEDUCATED HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 SLOW TO WARM UPPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD CLONIDINE 4

60 8 M HINDU MASTERS ENGINEER MASTERS HOUSEWIFE UPPPER MIDDLE CLASS NUCLEAR 4 EASY AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE  AND CLONIDINE 5

61 10 F MUSLIM BACHELORS SALESMAN HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS JOINT 15 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD WITH SLD CLONIDINE AND ATOMOXETINE 5

62 13 M HINDU HIGH SCHOOL SHOPKEEPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD METHYLPHENIDATE 4

63 7 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER CLASS JOINT 10 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL 5

64 9 M MUSLIM UNEDUCATED LABOURER UNEDUCATED LABOURER LOWER CLASS JOINT 15 DIFFICULT NEGLECT NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD CLONIDINE 1

65 8 F HINDU MASTERS TEACHER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD METHYLPHENIDATE 3

66 10 M HINDU BACHELORS SALESMAN BACHELORS HOUSEWIFE UPPPER LOWER CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD CLONIDINE U kg 

67 11 M HINDU MASTERS ENGINEER HIGH SCHOOL HOUSEWIFE UPPER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE 7

68 14 M HINDU UNEDUCATED FARMER UNEDUCATED FARMER LOWER CLASS JOINT 20 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD METHYLPHENIDATE AND CLONIDINE 10

69 8 M HINDU BACHELORS SALESMAN HIGH SCHOOL TAILOR UPPER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD ATOMOXETINE 3

70 9 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS JOINT 9 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD METHYLPHENIDATE 3

71 10 F MUSLIM BACHELORS DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE SEIZURE DISORDER IN MOTHER FTND NIL SIGNICANT ADHD NIL 8

72 9 F MUSLIM HIGH SCHOOL DRIVER HIGH SCHOOL LABOURER UPPER LOWER JOINT 6 DIFFICULT AUTHORITATIVE BRAIN CANCER IN LATE FATHER FTND NIL SIGNIFICANT ADHD NIL 2

73 10 M CHRISTIAN MASTERS TEACHER MASTERS HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT PPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD CLONIDINE 4

74 6 M MUSLIM UNEDUCATED TAILOR HIGH SCHOOL HOUSEWIFE LOWER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT FTND SPEECH DELAY ADHD CLONIDINE 3

75 8 M HINDU BACHELORS CASHIER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD NIL 5

76 5 F HINDU HIGH SCHOOL SHOPKEEPPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD NIL nil

77 12 M HINDU BACHELORS LAB TECHNICIAN HIGH SCHOOL MASSEUSE LOWER CLASS NUCLEAR 4 DIFFICULT UNINVOLVED NIL SIGNIFICANT PREMATURE DEL , CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE  9

78 15 M hindu MASTERS TEACHER MASTERS TEACHER UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE  3

79 8 M HINDU MASTERS BUSINESSMAN UNEDUCATED HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 SLOW TO WARM UPPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD CLONIDINE 4

80 8 M HINDU MASTERS ENGINEER MASTERS HOUSEWIFE UPPPER MIDDLE CLASS NUCLEAR 4 EASY AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE  AND CLONIDINE 5

81 8 M HINDU MASTERS ENGINEER MASTERS HOUSEWIFE UPPPER MIDDLE CLASS NUCLEAR 4 EASY AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE  AND CLONIDINE 5

82 10 F MUSLIM BACHELORS SALESMAN HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS JOINT 15 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD WITH SLD CLONIDINE AND ATOMOXETINE 4

83 13 M HINDU HIGH SCHOOL SHOPKEEPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD METHYLPHENIDATE 5

84 7 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER CLASS JOINT 10 SLOW TO WARM UPAUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD NIL 1

85 9 M MUSLIM UNEDUCATED LABOURER UNEDUCATED LABOURER LOWER CLASS JOINT 15 DIFFICULT NEGLECT NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD CLONIDINE 3

86 8 F HINDU MASTERS TEACHER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD METHYLPHENIDATE L kg 

87 10 M HINDU BACHELORS SALESMAN BACHELORS HOUSEWIFE UPPPER LOWER CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD CLONIDINE 7

88 11 M HINDU MASTERS ENGINEER HIGH SCHOOL HOUSEWIFE UPPER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT PREMATURE DEL, CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE 10

89 14 M HINDU UNEDUCATED FARMER UNEDUCATED FARMER LOWER CLASS JOINT 20 DIFFICULT AUTHORITARIAN NIL SIGNIFICANT FTND SPEECH DELAY ADHD METHYLPHENIDATE AND CLONIDINE nil

90 8 M HINDU BACHELORS SALESMAN HIGH SCHOOL TAILOR UPPER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD ATOMOXETINE 3

91 9 M HINDU HIGH SCHOOL DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS JOINT 9 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL ADHD METHYLPHENIDATE 8

92 10 F MUSLIM BACHELORS DRIVER UNEDUCATED HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 5 DIFFICULT AUTHORITATIVE SEIZURE DISORDER IN MOTHER FTND NIL SIGNICANT ADHD NIL 2

93 9 F MUSLIM HIGH SCHOOL DRIVER HIGH SCHOOL LABOURER UPPER LOWER JOINT 6 DIFFICULT AUTHORITATIVE BRAIN CANCER IN LATE FATHER FTND NIL SIGNIFICANT ADHD NIL 4

94 10 M CHRISTIAN MASTERS TEACHER MASTERS HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT PPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD NIL 3

95 6 M MUSLIM UNEDUCATED TAILOR HIGH SCHOOL HOUSEWIFE LOWER CLASS NUCLEAR 3 DIFFICULT PERMISSIVE NIL SIGNIFICANT FTND SPEECH DELAY ADHD CLONIDINE nil

96 8 M HINDU BACHELORS CASHIER HIGH SCHOOL HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT PREMATURE, CESAREAN SECTION SPEECH DELAY ADHD NIL 6

97 5 F HINDU HIGH SCHOOL SHOPKEEPPER HIGH SCHOOL HOUSEWIFE LOWER MIDDLE CLASS NUCLEAR 4 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD WITH SLD NIL 9

98 12 M HINDU BACHELORS LAB TECHNICIAN HIGH SCHOOL MASSEUSE LOWER CLASS NUCLEAR 4 DIFFICULT UNINVOLVED NIL SIGNIFICANT PREMATURE DEL , CESAREAN SECTION SPEECH DELAY ADHD WITH SLD METHYLPHENIDATE  3

99 15 M hindu MASTERS TEACHER MASTERS TEACHER UPPER MIDDLE CLASS NUCLEAR 3 DIFFICULT AUTHORITATIVE NIL SIGNIFICANT FT, CESAREAN SECTION SPEECH DELAY ADHD METHYLPHENIDATE  4

100 8 M HINDU MASTERS BUSINESSMAN UNEDUCATED HOUSEWIFE UPPER MIDDLE CLASS NUCLEAR 4 SLOW TO WARM UPPERMISSIVE NIL SIGNIFICANT FTND NIL SIGNIFICANT ADHD CLONIDINE 5
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3 1 3 2 3 2 1 3 129 1 1 2 2 2 1 40 - 31 35 78.57142857 95.83333333 100 84.375

3 3 3 1 2 1 1 3 137 1 1 2 2 2 1 40 - 31 35 82.14285714 95.83333333 100 100

3 3 3 3 3 3 3 3 87 1 2 1 1 1 2 60 - 51 55 75 50 50 62.5

2 3 3 3 3 1 1 3 126 1 1 2 2 1 1 90 - 81 85 82.14285714 83.33333333 100 84.375

2 1 3 1 3 1 1 1 183 1 1 2 1 1 2 50 - 41 45 57.14285714 75 66.66666667 65.625

3 1 1 3 3 1 2 3 137 2 1 1 1 1 1 70 - 61 65 78.57142857 58.33333333 83.33333333 78.125

3 3 2 3 3 1 1 3 91 2 1 1 2 2 1 80 - 71 75 42.85714286 29.16666667 16.66666667 31.25

1 3 2 3 2 1 1 2 147 2 1 1 1 1 1 40 - 31 35 75 50 50 53.125

2 3 2 3 3 1 2 3 127 1 2 1 1 1 1 100 - 91 95 85.71428571 79.16666667 100 96.875

3 3 1 3 3 1 2 3 124 1 2 1 1 1 2 70 - 61 65 60.71428571 58.33333333 50 81.25

3 1 1 3 2 1 1 3 141 1 2 1 2 1 1 80 - 71 75 82.14285714 100 100 100

2 2 2 3 3 1 2 3 131 1 1 2 1 1 1 60 - 51 55 64.28571429 62.5 75 71.875

3 3 1 3 3 1 1 3 131 1 1 2 2 1 2 70 - 61 65 64.28571429 54.16666667 83.33333333 71.875

3 2 1 3 3 1 2 3 126 1 1 2 2 1 2 60 - 51 55 71.42857143 79.16666667 83.33333333 84.375

3 1 1 3 3 1 3 3 129 1 2 1 1 1 2 50 - 41 45 67.85714286 62.5 75 71.875

3 1 2 3 3 1 1 3 131 2 1 1 1 1 2 50 - 41 45 67.85714286 66.66666667 75 75

3 1 3 3 2 1 1 3 140 1 1 2 2 2 1 60 - 51 55 42.85714286 29.16666667 58.33333333 56.25

3 3 1 3 2 1 2 3 123 1 1 2 2 2 2 40 - 31 35 50 62.5 41.66666667 43.75

3 3 1 3 2 1 1 3 135 2 1 1 1 1 2 50 - 41 45 60.71428571 66.66666667 66.66666667 59.375

3 3 1 3 3 1 1 3 128 1 2 1 1 1 2 60 - 51 55 64.28571429 66.66666667 50 62.5

3 1 3 2 3 1 1 3 129 1 2 1 1 1 1 70 - 61 65 78.57142857 95.83333333 100 84.375

3 3 3 1 2 1 1 3 137 2 1 1 2 2 1 60 - 51 55 82.14285714 95.83333333 100 100

3 3 3 3 3 3 3 3 87 2 1 1 2 1 2 40 - 31 35 75 50 50 62.5

2 3 3 3 3 1 1 3 126 2 1 1 2 2 1 50 - 41 45 82.14285714 83.33333333 100 84.375

2 1 3 1 3 1 1 1 183 1 2 1 1 1 2 50 - 41 45 57.14285714 75 66.66666667 65.625

3 1 1 3 3 1 3 3 137 1 1 2 2 2 1 40 - 31 35 78.57142857 58.33333333 83.33333333 78.125

3 3 2 3 3 1 3 3 91 1 1 2 2 2 1 40 - 31 35 42.85714286 29.16666667 16.66666667 31.25

1 3 2 3 2 1 1 2 147 1 2 1 1 1 1 60 - 51 55 75 50 50 53.125

2 3 2 3 3 1 2 3 127 1 1 2 2 1 1 90 - 81 85 85.71428571 79.16666667 100 96.875

3 3 1 3 3 1 2 3 124 2 1 1 1 1 2 50 - 41 45 60.71428571 58.33333333 50 81.25

3 1 1 3 2 1 1 3 141 2 1 1 1 1 1 70 - 61 65 82.14285714 100 100 100

2 2 2 3 3 1 2 3 131 2 1 1 2 2 1 80 - 71 75 64.28571429 62.5 75 71.875

3 3 1 3 3 1 1 3 131 2 1 1 1 1 2 40 - 31 35 64.28571429 54.16666667 83.33333333 71.875

3 1 1 3 3 1 2 3 126 1 2 1 1 1 2 100 - 91 95 71.42857143 79.16666667 83.33333333 84.375

3 1 1 3 3 1 3 3 129 1 2 1 1 1 2 70 - 61 65 67.85714286 62.5 75 71.875

3 1 2 3 3 1 1 3 131 1 2 1 2 1 2 80 - 71 75 67.85714286 66.66666667 75 75

3 1 3 3 2 1 1 3 140 2 1 1 1 1 1 60 - 51 55 42.85714286 29.16666667 58.33333333 56.25

3 3 1 3 2 1 2 3 123 1 1 2 2 1 2 70 - 61 65 50 62.5 41.66666667 43.75

3 3 1 3 2 1 1 3 126 1 1 2 2 1 2 60 - 51 55 60.71428571 66.66666667 66.66666667 59.375

3 3 1 3 3 1 2 3 124 1 2 1 1 1 2 50 - 41 45 64.28571429 66.66666667 50 62.5

3 1 1 3 2 1 1 3 141 2 1 1 1 1 1 50 - 41 45 82.14285714 100 100 100

2 2 2 3 3 1 2 3 131 1 1 2 2 2 1 60 - 51 55 64.28571429 62.5 75 71.875

3 3 1 3 3 1 1 3 131 1 1 2 2 2 2 40 - 31 35 64.28571429 54.16666667 83.33333333 71.875

3 1 1 3 3 1 2 3 126 2 1 1 1 1 2 60 - 51 55 71.42857143 79.16666667 83.33333333 84.375

3 1 1 3 3 1 3 3 129 1 2 1 1 1 2 60 - 51 55 67.85714286 62.5 75 71.875

3 1 2 3 3 1 1 3 131 1 2 1 1 1 2 70 - 61 65 67.85714286 66.66666667 75 75

3 1 3 3 2 1 1 3 140 2 1 1 2 1 1 60 - 51 55 42.85714286 29.16666667 58.33333333 56.25

3 3 1 3 2 1 2 3 123 2 1 1 2 1 2 40 - 31 35 50 62.5 41.66666667 43.75

3 3 1 3 2 1 1 3 135 2 1 1 2 1 2 50 - 41 45 60.71428571 66.66666667 66.66666667 59.375

3 3 1 3 3 1 1 3 128 1 2 1 1 1 2 50 - 41 45 64.28571429 66.66666667 50 62.5

3 1 3 2 3 1 1 3 129 1 1 2 2 2 1 40 - 31 35 78.57142857 95.83333333 100 84.375

3 3 3 1 2 1 1 3 137 1 1 2 2 2 1 50 - 41 45 82.14285714 95.83333333 100 100

3 3 3 3 3 3 3 3 87 1 2 1 1 1 2 60 - 51 55 75 50 50 62.5

2 3 3 3 3 1 1 3 126 1 1 2 2 1 1 90 - 81 85 82.14285714 83.33333333 100 84.375

2 1 3 1 3 1 1 1 183 2 1 1 1 1 2 50 - 41 45 57.14285714 75 66.66666667 65.625

3 1 1 3 3 1 3 3 137 2 1 1 1 1 1 70 - 61 65 78.57142857 58.33333333 83.33333333 78.125

3 3 2 3 3 1 3 3 91 2 1 1 2 2 1 80 - 71 75 42.85714286 29.16666667 16.66666667 31.25

1 3 2 3 2 1 1 2 147 2 1 1 1 1 1 40 - 31 35 75 50 50 53.125

2 3 2 3 3 1 2 3 127 1 2 1 1 1 1 100 - 91 95 85.71428571 79.16666667 100 96.875

3 1 1 3 2 1 1 3 141 1 2 1 1 1 2 70 - 61 65 60.71428571 58.33333333 50 81.25

2 2 2 3 3 1 2 3 131 1 2 1 2 1 1 80 - 71 75 82.14285714 100 100 100

3 3 1 3 3 1 1 3 131 2 1 1 1 1 1 60 - 51 55 64.28571429 62.5 75 71.875

3 1 1 3 3 1 2 3 126 1 1 2 2 1 2 70 - 61 65 64.28571429 54.16666667 83.33333333 71.875

3 1 1 3 3 1 3 3 129 1 1 2 2 1 2 60 - 51 55 71.42857143 79.16666667 83.33333333 84.375

3 1 2 3 3 1 1 3 131 1 2 1 1 1 2 50 - 41 45 67.85714286 62.5 75 71.875

3 1 3 3 2 1 1 3 140 2 1 1 1 1 2 50 - 41 45 67.85714286 66.66666667 75 75

3 3 1 3 2 1 2 3 123 1 1 2 2 2 1 60 - 51 55 42.85714286 29.16666667 58.33333333 56.25

3 3 1 3 2 1 1 3 135 1 1 2 2 2 2 40 - 31 35 50 62.5 41.66666667 43.75

3 3 1 3 3 1 1 3 128 2 1 1 1 1 2 60 - 51 55 60.71428571 66.66666667 66.66666667 59.375

3 1 3 2 3 1 1 3 129 1 2 1 1 1 2 60 - 51 55 64.28571429 66.66666667 50 62.5

3 3 3 1 2 1 1 3 137 1 2 1 1 1 1 70 - 61 65 78.57142857 95.83333333 100 84.375

3 3 3 3 3 3 3 3 87 2 1 1 2 1 1 60 - 51 55 82.14285714 95.83333333 100 100

2 3 3 3 3 1 1 3 126 2 1 1 2 1 2 40 - 31 35 75 50 50 62.5

2 1 3 1 3 1 1 1 183 2 1 1 2 1 1 50 - 41 45 82.14285714 83.33333333 100 84.375

3 1 1 3 3 1 3 3 137 1 2 1 1 1 2 50 - 41 45 57.14285714 75 66.66666667 65.625

3 3 2 3 3 1 3 3 91 1 1 2 2 2 1 40 - 31 35 78.57142857 58.33333333 83.33333333 78.125

1 3 2 3 2 1 1 2 147 1 1 2 2 2 1 40 - 31 35 42.85714286 29.16666667 16.66666667 31.25

2 3 2 3 3 1 2 3 127 1 2 1 1 1 1 60 - 51 55 75 50 50 53.125

3 1 1 3 2 1 1 2 142 1 1 2 2 1 1 90 - 81 85 85.71428571 79.16666667 100 96.875

2 2 2 3 3 3 3 3 107 2 1 1 1 1 2 50 - 41 45 60.71428571 58.33333333 50 81.25

3 3 1 3 3 1 1 3 128 2 1 1 1 1 1 70 - 61 65 82.14285714 100 100 100

3 1 1 3 3 1 2 3 129 2 1 1 2 2 1 80 - 71 75 64.28571429 62.5 75 71.875

3 1 1 3 3 1 1 3 138 2 1 1 1 1 2 40 - 31 35 64.28571429 54.16666667 83.33333333 71.875

3 1 2 3 3 1 2 3 124 1 2 1 1 1 2 100 - 91 95 71.42857143 79.16666667 83.33333333 84.375

3 1 3 3 2 1 3 3 131 1 2 1 1 1 2 70 - 61 65 67.85714286 62.5 75 71.875

3 3 1 3 2 1 1 3 130 1 2 1 2 1 2 80 - 71 75 67.85714286 66.66666667 75 75

3 3 1 3 2 1 1 3 136 2 1 1 1 1 1 60 - 51 55 42.85714286 29.16666667 58.33333333 56.25

3 3 1 3 3 1 2 3 123 1 1 2 2 1 2 70 - 61 65 50 62.5 41.66666667 43.75

3 1 3 2 3 1 1 3 129 1 1 2 2 1 2 60 - 51 55 60.71428571 66.66666667 66.66666667 59.375

3 3 3 1 2 1 1 3 133 1 2 1 1 1 2 50 - 41 45 64.28571429 66.66666667 50 62.5

3 3 3 3 3 3 3 3 94 2 1 1 1 1 1 50 - 41 45 78.57142857 95.83333333 100 84.375

2 3 3 3 3 1 1 3 125 1 1 2 2 2 1 60 - 51 55 82.14285714 95.83333333 100 100

2 1 3 1 3 2 3 3 125 1 1 2 2 2 2 40 - 31 35 75 50 50 62.5

3 1 1 3 3 1 1 2 148 2 1 1 1 1 1 40 - 31 35 82.14285714 83.33333333 100 84.375

3 3 2 3 3 1 1 2 146 1 2 1 1 1 2 60 - 51 55 57.14285714 75 66.66666667 65.625

1 3 2 3 2 1 3 3 136 1 2 1 1 1 1 70 - 61 65 78.57142857 58.33333333 83.33333333 78.125

2 3 2 3 3 1 3 3 115 2 1 1 2 1 1 60 - 51 55 42.85714286 29.16666667 16.66666667 31.25

1 3 2 3 2 1 1 2 147 2 1 1 2 1 1 40 - 31 35 75 50 50 53.125

1 3 2 3 2 1 3 3 136 2 1 1 2 1 1 50 - 41 45 85.71428571 79.16666667 100 96.875

2 3 2 3 3 1 3 3 115 1 2 1 1 1 2 50 - 41 45 60.71428571 58.33333333 50 81.25
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