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7.1  NEED FOR STUDY: 

 

 Neurodevelopment  disorders  (NDDs)  are  characterized  by  aberrant  and  delayed  early-life 

 development of  the  brain,  leading to  deficits  in  language, cognition, motor  behavior and other 

 Functional domains and are often accompanied by somatic symptoms. Environmental factors like 

perinatal infection, malnutrition and trauma can increase the risk of the heterogeneous, multifactorial 

and polygenic disorders, autism and schizophrenia
1
. They are deficits related to the brain activities that 

can result in the affected behavior, learning ability, mobility and memory as well as overall functioning 

of the child. Several examples of NDD are dyslexia, mental retardation, autism, conduction disorders, 

vision and hearing disorder and cerebral palsy. Cerebellar dysfunction is evident in several 

developmental disorders. Any damage to the cerebellum occurring early in development of brain can 

have long –term effects on movement, cognition, and effective regulation of child.
2
 As there is result 

of close relationship between cerebellum and movement, the most common signs of a cerebellar 

disorder involve disturbance in muscle control. 

Cerebral palsy is one of the most common Neurodevelopment disorders noted where motor disability 

is the main consequences treated by clinicians working in neurological rehabilitation of children and 

adolescents. It is a symptom complex, with various types and degrees of motor impairment. These 

disorders become manifest early in life and are permanent and non-progressive conditions (Bax1964, 

Grether et al 1992, Holm 1982, Naeye et al 1989,Stanley and Watson 1985) 

Cerebral palsy is the most common cause of the upper motor neuron syndrome (UMN)  which is 

characterized by strong  positive  features included such as spasticity, hyper-reflexia  and  

co-contraction, and negative features such as weakness, loss of selective motor control, sensory 

 deficits and poor balance.
4 
 

Children with CP will face  physical impairments such as hypertonicity resulting in deformities and 

contractures, reduced range of motion, strength, endurance, and speed and also along with impairment 

of coordination in bimanual activities 
5
 These impairments caused will hamper the structural and 

functional abilities of a child  that are necessary for activities of daily living and participation in 

school, play and leisure
.6 



Almost 50% of children with CP present an arm–hand dysfunction
 7

. The ability to perform 

activities of daily living (ADL) can significantly impact the child’s level of independence. Impairments 

in hand and arm function vary according to the underlying pathology and timing of the injury to the 

developing brain that resulted in the child’s CP 
8
.  

Limited hand function is the first characteristic of the movement disorders in children with cerebral 

palsy. Hand disability varies according to the underlying pathology and the timing of the injury to the 

developing brain.
9 

Hand surgery, mainly muscle or tendon lengthening and tendon transfer, in selected 

cases has been shown to improve hand function in CP. 

During recent decades, intramuscular injection of botulinum toxin A has been used to reduce muscle 

tone, with variable effects on hand function.
9
 In studies reporting results of these treatments, spastic 

unilateral upper extremity involvement has shown to be the most common. Much less is known about 

hand function in  children with  spastic , bilateral, dyskinetic, or ataxic types of CP. Focus in these 

children is more often on gross motor function such as walking ability and standing. But adequate hand 

function will play a crucial part for obtaining independence in daily activities, for communication, and 

for social contact. In CP, hand function will be hindered by an increased or varying muscle tone 

causing imbalance and contracture also.
9
 Standardized examination tools which are currently used by 

pediatric physical therapists for children with mild to moderate motor impairment include the (1) 

Bruininks-Oseretsky Test of Motor Proficiency, (2) The Peabody Developmental Motor Scale-2, and 

(3) The Gross Motor Function Measure-66.6 (4) Upper extremity functional scale. (5) OUEST (The 

quality of upper extremity skills test). 

 

The Peabody Developmental Motor Scales - Second Edition (PDMS-2) has been used by health and 

educational professionals to assess the gross and fine motor skills of children with typical 

development, Motor and/or cognitive delays, or  any other disabilities.
10

 This test consists of six 

subtests that measure interrelated abilities in early motor development. It was designed to assess gross 

and fine motor skills in children from birth through five years of age. The five subtests are (1) Reflexes 

(2) Stationery (3) Locomotion (4) Object manipulation (5) Grasping (6) Visual-motor Integration.
11

 

 



 

The Gross Motor Function Measure (GMFM-66) is used for children with neurodevelopment 

Disorders that are between the ages of 0 to 18 years, which assess gross mobility of children. It 

is composed of 5 domains. A- lying and rolling, B- sitting, C- crawling, kneeling, D- standing,             

E- walking, running, jumping and is valid and reliable.
12

 

 

The Quality of Upper Extremity Skills Test (QUEST) was developed to overcome the limitations of 

currently available measures of hand function. This scale evaluates quality of upper extremity function 

in four domains namely: dissociated movement, grasp, protective extension, and weight bearing. It is 

designed to be used with children who have neuromotor dysfunction with spasticity and has been 

validated with children from 18 months to 8 years of age.
13 

 

Traditional Repetitive Task Practice Based Therapy Approaches 

There are various conventional approaches used to treat hand dysfunctions in children with 

 

neurodevelopment delay like constraint induced movement therapy (CIMT) and The Hand Arm 

 

Intensive Bimanual Training (HABIT). 
 

 

Constraint‐induced movement therapy (CIMT) is a new emerging treatment approach used in 

 

Children with hemiplegic cerebral palsy. It aims to increase spontaneous use of the affected upper limb 

 

And thereby limit the effects of developmental disregard. 

 

It usually involves constraint of the non-involved extremity and intensive movement practice of the  

 

weaker extremity. CIMT includes three key elements:  

 

(1)Constraining the use of the less‐impaired upper extremity (UE); (2) Intensive, repetitive daily 

therapist‐directed practice of motor movements with the impaired UE for an extended period (2–3 

weeks); and (3) Shaping of more complex action patterns through a process of  rewarding successive 

approximations to the target action 

 Protocols vary widely in terms of type of constraint used, intensity and duration of training, and 

 

 outcome measures of the therapy . In general, all report gains in functional use, with minimal or no  

 



  

 adverse effects after the therapy
16. 

 

 Originally, CIMT therapy consisted of constraining the unaffected upper extremity with a splint or     

 

 cast for most or all of the day, for a period of 2 to 4 weeks. This was often accompanied by intensive 

 

 therapy sessions lasting for 6 or more hours per day. 

 

 CI therapy has several important limitations in time. Most importantly, children with hemiplegia have 

 

 impairments in bimanual coordination beyond their unilateral impairments. Thus, an intervention 

 

 approach to increase functional independence during activities of daily living by using both hands in 

 

 cooperation was needed. Thus they introduce a new intervention for children with hemiplegia,  i.e. 

 Hand‐arm bimanual intensive training (HABIT), to address the limitations of CI therapy and also       

to improve bimanual coordination. HABIT retains the two major elements of pediatric CI therapy   

(intensive structured practice and child‐friendliness). The proposed methodology demonstrates that   

extensive targeted practice can be provided in a child‐friendly manner without using a physical      

restraint, although the efficacy of such an approach remains to be determined.
17

 

 

 Hand-arm bimanual intensive therapy (HABIT) is a motor-learning-based training focused on 

 

 improving the amount and quality of involved hand-use in the context of bimanual tasks . Camp- 

 

 based studies of HABIT in children with USCP age four years and above have shown the therapy to 

 

 improve the quality of bimanual performance. Hand–arm bimanual intensive therapy (HABIT) uses 

 

 the principles of motor learning, and neuroplasticity, to address these bimanual impairments.
18 

 

 A single- blinded randomized control study of HABIT was performed to examine its efficacy in 

 

 children with hemiplegic CP with mild to moderate hand involvement. The results suggest that for this 

 

 carefully selected subgroup of children with hemiplegic CP, HABIT appears to be efficacious in 

 

 improving bimanual hand use..19
 

 

In this study we will be incorporating a treatment tool as well as an assessment tool named 

Rehabilitation Manipulandum Device (RMD). The device is a low-cost, easy-to-use and equipped with 

smart monitoring and also assistive technologies to engage rehabilitation-based computer interactions, 

i.e. game-based repetitive task practice (RTP). The RMD consists of a compact chassis that houses an  



 

actuator, interfacing board and power train. A variety of interchangeable 3D printed “therapy” handles  

of different shapes and sizes can easily be attached to the RMD drive shaft. The handles are designed 

to practice a broad range of Manual dexterity skills involving thumb, fingers and wrist. The RMD 

interface functions similar to a USB-operated plug-and-play computer mouse. Handle movements can 

be used to play many inexpensive, common , fun and modern computer games that will require 

different movement amplitudes, speeds, precisions and cognitive enhancements of the patient. The 

focus of this device is concentrated on rehabilitation of manual dexterity for children with neuro 

developmental disorders. Finger-hand function is more targeted to extend the utility beyond gross 

reaching or transport movements, since the ability to handle and manipulate objects is very much 

important and an integral part of everyday life. The proposed device allows patients of all ages and 

levels of impairment to perform, game-based repetitive-task hand function exercises. The device is 

designed in such a way that it is capable of automatically recording and storing the patient’s 

performance and usage time of a particular task. The first step in this study is to determine the 

reliability/validity of RMD as an assessment tool for manual dexterity skills and establish its 

therapeutic effectiveness in a clinical setting. Then given the proposed device, exercise programs 

delivered at homes or in rural communities can be managed on a regular basis by clinicians without the 

need for patient travel. Remote clinical-support will be possible with protocols that can be easily 

updated, creating better-targeted and personalized solutions for patients.
15 

 

Because of traditional methods such as CIMT and HABIT objective and subjective measures of hand 

functioning has limitations in recording child’s outcome regularly and recording child’s movements , 

an assessment tool was developed namely, the Computer game-assisted Upper Extremity assessment 

Tool (CUE) which we will be using in this study as an assessment tool. It records child’s movements  

and computes measures of movement quality. The CUE includes a custom-designed rehabilitation 

assessment game, which is capable of monitoring a child’s performance during therapy.
24

 

The CUE quantifies motor skill parameters, as well as, visual-spatial skills and executive functions. It 

produces electronic records for these outcome measures and thus allows tracking of changes over time.  



 

It can also provide timely feedback to children and therapist. CUE tool provides the following 

outcomes: 

a. Success Rate: It is the percentage of the total number of target objects that were caught in one game            

    Session. 

b. Response time: It is the time taken from target appearance to the start of the game paddle                      

movement 

c.  Movement time : It is the time taken from the start of the game paddle movement  

 (Response time) to the time it reaches its plateau at the point the target disappears. 

d. Absolute movement error: it is the distance between the game paddle and the target object at the 

time of disappearance. 

e. Movement variance: the individual movement traces for each direction in one game session are 

averaged and the standard deviation computed for each sampled data point. 

Which we will use as our outcome measures in demographic date assessment sheet.
24 

 

 The outcome measures which will be used in this study are PDMS 2, QUEST, CUE scores and GAS. 

 In PDMS-2 we will be using fine motor scale i.e. grasping and visuo motor integration  

 In QUEST we will calculate the 4 domains: a) Dissociated movements b) grasps c) weight bearing  

 d) protective extension 

CUE scores 

 Goal attaining scaling: 

Goal attainment scaling (GAS) is a technique for demonstrating the extent to which goals have been 

achieved on a common scale recordings.
25 

In the pediatric rehabilitation centers or setting, measuring children’s progress towards individual goals  

 is extremely important. Such measurements must be specific and individual. Diversity of 

developmental disabilities, goals, and interventions of the treatment must be kept in view. The  

diversities of the population often convinces researchers to use generic standardized measurement tools 

or health-related quality of life (QoL) measures to calculate all these in their study; however, these   



 

tools include so many items that this limits their specificity and responsiveness to change.
26 

Hence a possible solution for measurement in these heterogeneous groups is the use of individual 

measurement tools, considering the given example is goal attainment scaling (GAS).2 GAS is a 

method of measuring individual progress towards individual set goals.
26

 These goals should follow 

(SMART) i.e. specific, measurable, acceptable, relevant, and time-related. In GAS each goal is rated 

on a 5–point scale with a degree of attainment captured for each goal: 

+2 – Much more than expected outcome 

+1 – Somewhat more than expected outcome 

 
0 - Expected level of outcome 

-1 – Somewhat less than expected outcome 

-2- Much less than expected outcome
25 

On the basis of this 5-point scale we will calculate the baseline GAS and outcome GAS.  These values  

 

Will given us the percentage of change of each goal i.e. how much percentage of the goal that was set 

before, whether it has been increased or decreased. 

                                                      

A game-based assessment application and  Neuro Function Evaluation is developed for the Computer 

games based Rehabilitation, which will provide us a standardized method of quantifying task 

performance of prescribed exercises. The automated monitoring tool was designed to provide the 

following: 

 a) timely feed back to the child and parent, and b) to provide objective outcome measures of 

performance for each exercise session .The Neuro- Function Evaluation (NFE) Software is an 

interactive game- based application that: (1). Produces “standardized” computer- generated tasks with 

choices (game events), which is used to guide and elicit goal- directed movement responses. (2).  

 

Records child’s movements and choices during each game event task. (3). Performs advanced data 

analysis methods to quantify child’s motor and cognitive performance, and generates reports of 

objective outcome measures. Thus it is reliable and valid.
14

 



Motivational play therapy, not forced-use therapy, is now used in addition to the repetitive task 

practice principles of mCIMT and HABIT. These adapted therapy programs often use virtual reality or 

digital media-based platforms as part of therapy. The idea behind adding such play therapy platforms is 

to provide an engaging, interactive component to the protocol while ensuring the child is performing a 

given task or function in a repetitive, trial-and-error based, safe environment. Many commercially 

available gaming systems are now used for rehabilitation. 

 The Nintendo Wii ™ (Wii) is a commercially available video game console that uses a hand-held 

remote controller to detect the movements made by the player while holding the controller. It can 

detect the movements of the controller in multiple dimensions
 20

. Studies have examined the 

effectiveness of using this virtual reality system for rehabilitation of hand function in children with 

CP.
21 

 Use of motion capture technology such as the Microsoft Xbox Kinect™ (Xbox) is another novel 

rehabilitation tool for the treatment of upper extremity function impairments in children with CP. 

To summarize, digital media based protocols can provide a fun, engaging, motivating platform for 

upper extremity rehabilitation in children with CP and can be effective in improving children’s therapy 

compliance.  

As there is a need of repetitive task practice (RTP) -based rehabilitation platform that focuses not only 

on gross but also fine motor function in children with CP. For this purpose a low-cost computer game-

assisted rehabilitation (GRP) platform with a wide variety of readily available low-cost computer 

games has been developed. This approach combines fine motor object manipulation and gross 

movement exercises with computer game activities based on goal-directed task practice appropriate for 

young children with CP. GRP is consistent with the principles of mCIMT and HABIT based on newer 

combination therapies.
22-23

 Hence we will be using GRP to improve participation of children in therapy 

and also hand functioning i.e.both gross and fine motor movements with RMD. 

 

As there is a need of a treatment protocol which can monitor child’s performance and participation in 

an exercise intervention we will be using CUE (Computer game assisted assessment tool) scores to 

fulfill the need of the above mentioned issues. As in the pediatric rehabilitation centers or setting,  



 

measuring children’s progress towards individual goals is extremely important we will be using GAS 

(Goal Attainment Scaling) as our outcome measure and also to keep a track on whether the decided 

goal of an particular child has attained. 

As the above mentioned traditional physiotherapy treatment methods have many limitations in getting 

child focused on therapy for unimanual impairments, we will be incorporating this new rehabilitation 

manipulandum device (RMD) as our assessment and treatment tool to improve hand functioning using 

repetitive task practice based computer game associated rehabilitation platform by engaging them in 

fun activities and games, meanwhile concentrating on targeted treatment protocol. 

 

 

 

 

 7.2 REVIEW OF LITERATURE: 

 

 Neurodevelopment disorders (NDD) are a group of disorders that  manifest typically  early in 

development and are characterized by developmental deficits and delayed milestones  that produce 

impairments of personal, social, academic, or occupational functioning . They include attention-deficit 

hyperactivity disorder (ADHD), autism spectrum disorders (ASD), epilepsy, intellectual disability, 

visual impairments, hearing impairments and motor impairments including cerebral palsy etc.  Some 

disorders overlap, for example in children with epilepsy, ASD occurs in 22%, ADHD in 33%, and 

behavioral/emotional problems in 30–50%. Although more than 80% of the world’s births occur in low 

and middle-income countries (LAMIC), most of the epidemiology of NDD is based on data from 

developed countries. The lack of precise epidemiological data on NDD in poorer countries affects 

planning of public health interventions.
27 

 

 

A study was done to see the factors associated with the diagnosis of neurodevelopment disorders- a 

 

Population based longitudinal study. Their objective was to investigate the occurrence of newly 

 

diagnosed mental retardation, attention-deficit/hyperactivity disorder, and autism and 

 

sociodemographic factors associated with their distribution in Taiwan, and they examined urbanicity- 

 

and socioeconomic status–associated differences in the age at first diagnosis. 

 



The methods used are: The data for this study were derived from the 1996–2004 National Health 

 

Insurance Research Database in Taiwan. Approximately 1.8 million beneficiaries born between 1996 

 

and 2001 were identified, with follow-up periods ranging from 3 to 8 years. And the results observed 

 

was each of the 3 neurodevelopment disorders had distinct incidence rates and associated factors. For 

 

example, as compared with the birth years of 1996–1999, the rate of autism increased 14% during the 

 

period 2000–2004, whereas the rate of newly diagnosed mental retardation decreased 42% to 50% over 

 

the same period. An elevated incidence rate for attention-deficit/hyperactivity disorder and autism was 

 

Observed in later birth cohorts. The risk of receiving a diagnosis of mental retardation for children in 

 

rural areas and of lower socioeconomic status was reduced in early childhood and increased in school 

 

ages as compared with their urban and higher socioeconomic status counterparts.
28 

 

 An article was reviewed stated early intervention to improve hand function in children with 

hemiplegic CP. Children with hemiplegic cerebral palsy have marked hand involvement oftenly with 

excessive thumb adduction, flexion and limited active wrist extension from the time of infancy. In 

children with Post-lesional aberrant plasticity can lead to progressive abnormalities of the developing 

motor system. Factors that contribute for difficulties in usage of hand are mainly disturbances of 

somatosensory and visual function and developmental disregard. Progressive soft tissue and bony 

changes may occur, which will lead to contractures, which further limits function in a vicious cycle. It 

is believed that early intervention might help to break this cycle, however, the precise nature and 

appropriateness of the intervention must be carefully considered. Traditional approaches to the 

hemiplegic upper limb include medications and botulinum toxin injections to manage abnormalities of 

tone, and surgical interventions to correct contractures. It is said that there has been a recent increase in 

interventions for the hemiplegic upper limb, mostly aimed outside the period of infancy. They are trials 

of constraint-induced movement therapy (CIMT) and bimanual therapy(HABIT) as well as the use of 

virtual reality and robot-assisted therapy.
29 

 

A study was done review the interventions to improve upper limb function for children with bilateral 

cerebral palsy. Their aim was to systematically review the efficacy of interventions on upper limb 



function in children 0 to 19 years of age with bilateral cerebral palsy on the basis of outcome measures 

of upper limb function and measures of activities according to the International Classification of 

Functioning, Disability and Health. two independent raters namely Sackett’s level of evidence and the 

American Academy for Cerebral Palsy and Developmental Medicine (AACPDM) guidelines were 

used for methodology.  Results showed that only one of these trials meeting the inclusion criteria 

showed strong methodological quality: a study on hand–arm bimanual intensive therapy including 

lower extremities. They identified a large variety of interventions, heterogeneity in outcome measures, 

and generally weak to moderate methodological quality for most studies. Hence they recommended 

further research specifically aimed at bimanual-intensive, goal-directed, and task specific training 

programmes for the upper limb in children with bilateral cerebral palsy, using either high-quality 

(multicentre) trials or well-designed single-case trials.
30 

 

A study was conducted to test the reliability and validity of PDMS-2 scale in Brazilian children. The 

 

background of the study was the Peabody Developmental Motor Scales - Second Edition (PDMS-2) 

has been used by health and educational professionals to assess the gross and fine motor skills of 

children with typical development, motor and/or cognitive delays, and disabilities. Their aim was to 

investigate the validity and reliability of PDMS-2 for use in Brazil. The methods used was following : 

For content validity, 13 professionals participated in the study. For construct validity, a sample of 637 

 

children from birth until 71 months (0–23 months: n = 399; 24–71 months: n = 238) was assessed with 

 

the PDMS-2. The final results showed that the PDMS-2 administered to the Brazilian population has 

 

Psychometric characteristics equivalent to the original version. Finally they concluded that PDMS-2 is 

 

a valid and reliable tool for evaluating Brazilian children's motor development and providing 

 

appropriate support for clinical and educational intervention plans and follow-ups.
31 

 

 

A study was done to review the QUEST scale on children with cerebral palsy. They stated that the 

 

QUEST was developed in 1991 specifically for children with spastic cerebral palsy in order to provide 

 

one of several outcome measures for a clinical trial on upper limb casting. Its stated aim was to 

 

evaluate movements that, according to neuro-developmental theory, are thought to be the basis of 

 

functional hand use. The QUEST is a criterion-referenced measure that assesses upper limb movement 

 



on 34 items divided into four domains with administration and scoring reported to take between 30 and 

 

45 minutes. The items in the scale were designed to detect clinical changes in movement that occur 

 

prior to changes in skills. The QUEST was also constructed to be a discriminative measure of quality 

of movement, measure components of hand function, and provide information about movement and 

postural responses. The authors advise using the QUEST together with a hand function measure such 

as the Peabody Developmental Motor Scales fine motor subtest (PDMSFM) to determine functional 

skill attainment. This recommendation is based on the premise that the QUEST provides information 

about the quality of movement while the PDMS-FM measures task achievement. To date, the only 

published reports about the instrument are by the developers.
32 

 

A game-based assessment application and NeuroFunction Evaluation was developed for the Computer 

game based Rehabilitation, which provides a standardized method of quantifying task performance of 

prescribed exercises. The automated monitoring tool was designed to provide: a) timely feedback to 

the child and parent, and b) objective outcome measures of performance for each exercise session.  

The Neuro-Function Evaluation (NFE) Software is an interactive game- based application that:
 

1. Produces “standardized” computer- generated tasks with choices (game events), which to guide and 

elicit goal- directed movement responses.
 

2. Records player’s (client) movements and choices during each game event task. 

3. Performs advanced data analysis methods to quantify player’s motor and cognitive performance, and 

generates reports of objective outcome measures. Thus it is reliable and valid.
14 

 

A study was done to check the effects of CIMT on cerebral palsy children. Their objective was to 

compare effects of 2 dosage levels of constraint-induced movement therapy (CIMT) for children with 

hemiplegic cerebral palsy (CP). They hypothesized that the high-dosage CIMT would produce larger 

benefits than moderate-dosage. Methods: Three sites enrolled a total of 18 children (6 children per site 

from 3–6 years) with unilateral CP. Children were randomly assigned to CIMT for 21 days for either 6 

hours/day (high-dosage = 126 hours) or 3 hours/day (moderate-dosage = 63 hours); both groups wore a 



long-arm cast. Evaluators (blind to dosage) assessed children 1-week prior, then 1-week and 1-month 

after treatment with the Assisting Hand Assessment (AHA), The Quality of Upper Extremity Skills 

Test (QUEST) Dissociated Movement and Grasp sections, the Shriners Hospital Upper Extremity 

Evaluation (SHUEE), and the Pediatric Motor Activity Log (PMAL). Results: All children responded 

well to casting and received the full intended dosage. Both groups showed statistically significant gains 

on the AHA, QUEST, SHUEE, and PMAL. Effect sizes ranged from 0.36–0.79. Overall, both groups 

showed comparable improvements at 1-week and 1-month post-treatment. Conclusions: Pediatric 

CIMT at both moderate and high dosages produced positive effects across multiple reliable, valid 

outcome measures. The findings refuted the hypothesis of differential dosage benefits. Future research 

should address long-term effects, enroll larger and more diverse samples, and assess lower dosages to 

ascertain a minimal-efficacy threshold.
33 

 

A systematic review was reviewed to examine extant research regarding the role of games used 

seriously in interventions with individuals with cerebral palsy. Hence they used Pub Med, PsyINFO, 

Web of Science, Scopus, and IEEE databases. After the full reading of data and quality assessment of 

the papers, it said 16 studies met the inclusion criteria. The majority of the studies reported high levels 

of compliance, motivation, and engagement with game-based interventions both at home and at the 

clinical setting intervention, The results of the studies show both positive and negative results 

regarding their effectiveness of use of games. The efficacy was reported to motor function (i.e., 

improvements in the arm function, hand coordination, functional mobility, balance and gait function, 

and upper-limbs function) and physical activity. Findings of this review suggested that games are used 

as a complement to conventional therapies and not as a substitute. They said practitioners often 

struggle to get their patients to complete the assigned homework tasks, as patients display low 

motivation to engage in prescribed exercises. Data of this review indicated the use of games as tools 

suited to promote patients’ engagement in the therapy and potentiate therapeutic gains.
34 

 

 

 

 



A study was done to review the use of active gaming in children with neurodevelopment disorder. 

They aim was to examine the current evidence on use of active video gaming (AVG) to improve motor 

function in children with movement disorders including cerebral palsy, developmental coordination 

disorder, and Down syndrome. Scopus, MEDLINE, Cochrane Library, EMBASE, and CINAHL were 

searched. Included papers studied showed the use of AVG for improving movement-related outcomes 

in these populations. Parameters studied included health condition, strength of evidence, AVG delivery 

methods, capacity for individualizing play, outcomes addressed, effectiveness for achieving outcomes, 

and challenges/limitations. The 20 articles extracted varied in quality. Studies involved children with 

six different conditions using AVG in clinical, home, or school settings for 49 different motor 

outcomes. Dosage of treatment varied in frequency and duration. Choice of games played and 

difficulty level were therapist determined (n=6) or child controlled (n=14).. All articles showed 

improvement in outcomes with AVG, although differences were not consistently significant compared 

with conventional therapy finally they said that heterogeneity of measurement tools and target 

outcomes prevented meta analysis or development of formal recommendations. However, AVG was 

feasible and shows strength  for improving outcomes in this population. Additional investigations of 

dosing variables, utility as a home supplement to clinical care, and outcomes with larger sample sizes 

were merited.
35 

 

A randomized single blinded trial was done namely upper limb training using Wii sport resort for 

children with cerebral palsy. : Sixty-two hemiplegic children with cerebral palsy (6–13 years).  Were 

taken for study. Experimental group undertook six weeks of home-based Wii Sports Resort™ training 

plus usual therapy, while the control group received usual therapy  Coordination, strength, hand 

function, and carers’ perception of hand function, were the outcomes measured at baseline, six, and 12 

weeks by a blinded assessor. Results: There was a trend of mean difference (MD) for the experimental 

group to have more grip strength and to have a higher quantity of hand functions according to carers’ 

perception, and strengthened by 12 weeks than the control group. There was no difference between 

groups in coordination and hand function by six or 12 weeks. Finally they concluded that  Wii™ 

training did not improve coordination, strength, or hand function. Beyond the intervention, carers 



perceived that the children used their hands more.
36 

 

 A pilot study was done on A Low-Cost Video Game Applied for Training of Upper Extremity 

Function in Children with Cerebral Palsy.  The aim of the study was to determine the user satisfaction 

of the EyeToy for the training of the upper limb in children with cerebral palsy (CP). In this study User 

satisfaction was measured in 12 children with CP, using a post experience questionnaire primarily 

based on a presence questionnaire. In addition, a first evaluation study was performed to determine the 

effect of this training method on the upper limb function. Ten children with CP were randomly 

assigned to the intervention (mean age 11 years, 9 months; SD 2, 3) and the control group (mean age 

12 years, 3 months; SD 3, 2). After a treatment period of 6 weeks, the intervention group completed a 

user satisfaction questionnaire. Functional outcome was measured using the Melbourne Assessment 

scores. Percentage scores of the Melbourne Assessment of 7 of the 10 children were the same or 

changed only 1% to 2% from baseline to follow-up. However, in the experimental group, two children 

improved more, 9% and 13% respectively. In conclusion, it can be said that the EyeToy is a 

motivational training tool for the training of children with CP and has the potential to improve upper 

extremity function.
37 

 

A study was done to assess the interrater reliability if goal attainment scales in rehabilitation of 

children with cerebral palsy. The main objective of the was to determine the interrater reliability of Goal 

Attainment Scaling (GAS) in the routine practice of interdisciplinary rehabilitation of children with cerebral 

palsy, and to examine the difference in the interrater reliability of the scores between GAS scales constructed by 

the children’s own therapists and the scales constructed by independent therapists. The study Design was 

Individually tailored GAS scales, based on predetermined criteria, was constructed at the start of a 6-month 

rehabilitation period. The Participants were Physical therapists (n=8), occupational therapists (n=8), and speech 

therapists (n=4) participated in pairs. They constructed 2 sets of 64 GAS scales each, for 23 children with  

cerebral palsy. It was a 6-month interdisciplinary pediatric rehabilitation program. The Results showed The 

scales constructed by the children’s therapists had an interrater reliability of .82 (95% confidence interval [CI], 

.73–.91). The interrater reliability for scales constructed by the independent raters was .64 (95% CI, .49–.79). 

The main reason for disagreement between raters was discrepancies in the professionals’ interpretation of the  



 

children’s capacities versus their actual performance during assessment. Finally they Concluded that the 

interrater reliability of GAS used under optimal conditions was good, particularly for scales constructed by the 

children’s own therapists
38

. 

A study was done to check the applicability of goal attaining scaling in the evaluation of gross motor 

changes in children with CP. The Abstract of the study was to investigate the applicability of goal attainment 

scaling (GAS) in children with cerebral palsy (CP) by examining the psychometric properties of GAS. Three 

areas of psychometric properties were studied, namely: responsiveness, reliability and content validity. Three 

gross motor functional goals in the format of GAS and behavioral objectives were developed for 25 children 

with CP, but one child was excluded because of poor attendance. The content validity of the goals in the GAS 

format was first reviewed by a panel of experts. All children then received 4 months of conductive education as 

the intervention in a special child care centre. After the intervention, GAS scores as well as T-scores were 

compared with the achievement of behavioral objectives for responsiveness, and the inter-rater and intra-rater 

reliability of GAS were tested. GAS had good content validity (based on the descriptive analysis) and reliability 

(based on intraclass correlation coefficient) and was more responsive than the corresponding behavioral 

objectives. Thus,  

GAS was more useful than behavioral objectives in monitoring the longitudinal progress of a child and in 

providing precise information on the effectiveness of interventions to therapists and administrators. In 

conclusion, GAS is applicable in children with CP but limitations to its applicability are discussed
39
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7.3 AIM AND OBJECTIVES OF THE STUDY: 

 

Objective 1. 

 

  To study the test-retest reliability of Rehabilitation Manipulandum Device  

Objective 2. 

 To study the Effectiveness of Rehabilitation Manipulandum Device for improving hand           

functioning in children with neurodevelopment disorders between the age 4-10 years using PDMS-2 ,           

QUEST scale, CUE scale and goal attainment scaling as outcome measures 

Objective 3. 

 To determine preliminary estimation of effect size i.e. treatment effect. 

 

     8.    MATERIALS AND METHODS: 

1. Peabody developmental motor scales -2 

2. Quality of Upper Extremity Skills test (QUEST) 

3. Computer game-assisted Upper Extremity assessment Tool (CUE) 

4. Modified Ashworth Scale of Spasticity 

5. Mini-Mental Scale Evaluation 

6. GAS calculation sheet 

7. Computer Game-Aided Rehabilitation Platform 

8. Rehabilitation manipulandum device 

 

HYPOTHESIS 

 Null Hypothesis (H0): 

There will be no statistical significant change on the outcome measures between the two 

groups. 

 Alternate hypothesis (H1): 

There will be statistical significant change on the outcome measures between the two 

groups. 

 

 

 

 



  

8.1 SOURCE OF DATA: 

 Study subjects: 

1. Children from the Pediatric Physiotherapy OPD of SDM Hospital, Dharwad. 

 

 INCLUSION CRITERIA: 

 

(1) Children with confirmed medical diagnosis of Neurodevelopment disorder by the                  

Medical practitioner or pediatrician. 

(2) Age group – 4-10 years of children with either gender. 

(3) Modified Ashworth scale was used to determine the level of spasticity in biceps  Brachialis, 

pronators and finger flexors from grade 1 to 1+  

(4) Mini Mental Scale Examination-  >10 

(5) Parents willing to participate 

 

 EXCLUSION CRITERIA: 

 

(1) Visual or auditory impairment such that they cannot see and interact with the computer; 

(2) Secondary orthopedic complications due to neurodevelopment disorder(NDD) like fixed 

deformities of upper extremities  

(3) Recent Botulinum toxin therapy (less than 6 months); 

(4) Recent Surgical intervention of upper extremity  

(5) Moderate or severe spasticity i.e. a Modified Ashworth score of grade 2 and higher 

(6) Cognitive impairment 

(7) Non willing parents, 

(8) Seizures(uncontrolled) 

 

 Study area: 

1. Pediatric physiotherapy outpatient department of SDM hospital, Dharwad, Karnataka. 

 

 

 Study period: 1 year 

 

 

 

 

 

 



 

8.2      METHODS OF COLLECTION OF DATA: 

 Study design: A feasibility Randomized Controlled Trial 
40-46

 

 Sample:  34 

                          Experimental Group: 17 

Control Group: 17 

A study which was calculated using G Power software using the test for analysis as  

t test calculated the mean difference between 2 independent groups. Analysis used  

was a priori- compute required sample size.
47-48

 

 t tests - Means: Difference between two independent means (two groups) 

 Analysis: A priori: Compute required sample size 

 Input: Tail(s) = Two 

 Effect size (d) = 1.3 

 α err prob     = 0.05 

 Power (1-β err prob) = 0.95 

 Allocation ratio N2/N1 = 1 

 Output: Noncentrality parameter δ = 3.7800218 

 Critical t = 2.0369333 

 Degree of freedom = 32 

 Sample size group 1 = 17 

 Sample size group 2 = 17 

 Total sample size = 34 

 Actual power = 0.9567484 

 

 Sampling procedure: Sampling will be done according to block randomization method. 

 The method of sampling used will be block random sampling method  through  

            which randomly the samples will go to the conventional therapy group (control group) and  

            intervention group using block randomization which will be done in standardized excel sheet        

            and the allotment will be done using block randomization  method.
49 

 



As per objective 1, we will first check the test-retest reliability of RMD by incorporating 30 samples. 

All the 30 participants will be assessed using RMD and are made to play games in the computer as 

Per therapy. Three levels of games are played accordingly (A) with distracter (B) without distracter 

(C) visuo-motor tracking and outputs are recorded and measured for each segments of the game. 

After 1 week all the 30 Participants are again put under the same therapy game using RMD and are 

made to play all the 3 Segments and outcome measures are recorded. This will be compared with the 

previous outcome measures taken 1 week back and the reliability of RMD is noted 

 Study instrument: 

(1) Informed consent 

(2) Data collection sheet 

(3) Peabody developmental motor scale-2 (PDMS-2) 

(4) Quality of upper extremity skills test scale (QUEST) 

(5) ‘Rehabilitation Manipulandum Device (RMD) 

(6) Computer game –aided rehabilitation platform 

(7) Commercial Games 

(8) Computer game assisted upper extremity assessment tool (CUE) 

(9) GAS calculation sheet 

 Study method:  This is a feasibility randomized controlled trial in which children will be 

allocated to either receive RMD (experiment group) or control group (CG). All children will 

continue to receive all other treatment as usual. A block randomization procedure will be 

performed using block randomized sampling method in a standardized excel sheet where the 

children will be divided into experiment group and control group (CG) randomely. 

 

 The following is experiment group protocol: 

 

1. A typical session for the experimental group will consist of the repetitive task practice based 

computer game-assisted exercise program with rehabilitation manipulandum device. Children 

in this group will be asked to use the handles of RMD, instrumented with a miniature motion  



 

mouse to play various therapeutic yet entertaining games while handling and moving the 

handles attached to the device as a part of an experimental therapy protocol.
15

  

 

2. A computer game based rehabilitation platform (GRP) is used along with RMD for exercise 

intervention. As patients are children, getting them to concentrate on exercises will be 

difficult; hence to make this as play therapy and maximum involvement of patients into 

treatment this approach is used. 

3. Children  are made to play computer based games using RMD device. There are a variety of 

interchangeable 3D printed “therapy” handles of different shapes and sizes can easily be 

attached to the RMD drive shaft. The handles are designed to practice a broad range of 

manual dexterity skills involving thumb, Fingers and, wrist and whole arm.
15

 

 

4. Handle movements of the device can be used to play many inexpensive common and modern 

computer games that will require different movement amplitudes, speeds, precisions, 

cognitive enhancements and simultaneously concentrating on targeted exercises. 

5. Finger-hand function of the patients is targeted to extend the utility of hand beyond gross 

reaching or transport movements since the ability to handle and manipulate objects is very 

much an integral part of everyday life. The proposed device will allow patients of all ages and 

levels of impairment to perform, game-based repetitive-task hand function exercises.
15

 

 

 Control Group Intervention: The protocol will be modified as per the need of the 

individual child. Therapy session will be for 40-45 min per day and for 3 days a week. The 

control group will receive the comprehensive physical therapy protocol based on the goal-

oriented, repetitive task practice based principles of mCIMT and HABIT combination  

protocols for fine and gross motor skills in children aged 4-10 years diagnosed with 

neurodevelopment delay. Therapy protocols will be individualized for every children 

according to their level of impairment and pre-set goals, based on the principles of intensive 



repetitive task practice programs such as CIMT and HABIT. A variety of arm and hand 

activities will be practiced, such as reaching for rings, removing and putting them back, ball 

throwing, opening a bottle cap, turning a doorknob, clay activities, picking marbles from 

sand, and putting pellets, rings and pegs into sockets. Reach out, ball throw (under and over 

arm), opening bottle caps (large size bottle), manipulating objects such as water bottle, 

crumbling paper, clay activities, picking marbles from sand ,door knob,  hand arm bimanual 

activities such as, holding ball with both hands and transfer, rolling bolster, writing, self 

feeding. These tasks will be chosen for each child, based on their goals and levels of 

impairment to develop a therapy protocol best suited for their level of activity. These tasks 

will be practiced by the child in a high number of repetitions with a therapist in a one-on-one 

therapy session. The protocol will be modified as the child progresses throughout the 8-week-

long program in order to keep the tasks challenging. And the duration will be 40-45min. 

 Data collection: Ethical clearance will be obtained by the Institutional Ethical  

            Committee of SDM College of Medical Sciences and Hospital, Dharwad. The  

            Subjects who are  diagnosed by the pediatrician with developmental disorders and  

            referred to pediatric outpatient department of the hospital and pediatric  

            physiotherapy OPD will be included in the study after checking for their inclusion  

            and exclusion criteria. Goals of the study will be explained to the parents/ guardians  

            and written informed consent will be taken before their inclusion in the study. 

 

 

 

 

 

 

 

 

 



 Study analysis: 

  1. Descriptive statistical factors will be calculated such as median, range etc. 

 2. Comparison between control group and treatment group and within the two groups- t- test,  

     ANOVA 

  The statistical Normality will be studied accordingly to the parametric/ non parametric test i.e.  

 

 Descriptive analysis. 

            

8.3 Does the study require any investigations or interventions to be conducted on patients or 

other humans or animals? (If so, please describe briefly) 

YES, the study requires assessment and intervention to be done in children with NDD between the 

age group of 4 to 10 years. 

 

8.4 Has ethical clearance been obtained from ethical committee of your institution in case of 

8.3? 

Ethical clearance has been obtained from the ethical committee of this institution in order to carry 

out the proposed study. 

 

 

  

 

 

 

 

 

 

 

 



 

 9.   LIST OF REFERENCES: 

1. Millan MJ. An epigenetic framework for neurodevelopment disorders: from pathogenesis to 

potential therapy. Neuropharmacology. 2013 May 1;68:2-82. 

2. Abd-Elmonem A, Abd El-nabie W. Therapeutic Outcomes Of Functional Strength Training 

Versus Conventional Physical Therapy In Children With Cerebral Palsy: A Comparative 

Study. Physical Therapy and Rehabilitation. 2019;6(1):7. 

3. Michael A. Alexander, Dennis J. Matthews, Pediatric Rehabilitation Principles and Practice, 

Fourth Edition, pg 176-7. 

4. Cooper T, Williams J. Does an exercise programme integrating the Nintendo Wii-Fit Balance 

Board improve balance in ambulatory children with cerebral palsy?. Physical Therapy 

Reviews. 2017;22(5-6):229-237. 

5. Bleyenheuft Y, Dricot L, Gilis N, et al. Capturing neuroplastic changes after bimanual 

intensive rehabilitation in children with unilateral spastic cerebral palsy: A combined DTI, 

TMS and fMRI pilot study. Res Dev Disabil. 2015;43-44:136-149. 

doi:10.1016/j.ridd.2015.06.014 

6. Kanitkar A, Szturm T, Parmar S, et al. The Effectiveness of a Computer Game-assisted 

Rehabilitation               Platform for Children With Cerebral Palsy: Protocol for a 

Randomized Clinical Trial. JMIR Res Protoc. 2017;6(5):e93. doi:10.2196/resprot.6846 

7. Davis Sears E, Chung KC. Validity and Responsiveness of the Jebsen–Taylor Hand Function 

Test Hand Surg Am. 2010;35(1):30-37. doi:10.1016/j.jhsa.2009.09.008 

8. Lockery D, Peters JF, Ramanna S, Shay BL, Szturm T. Store-and-feedforward adaptive 

gaming system for hand-finger motion tracking in telerehabilitation. IEEE Trans Inf Technol 

Biomed. 2011;15(3):467-473. doi:10.1109/TITB.2011.2125976 

9. Arner M, Eliasson AC, Nicklasson S, Sommerstein K, Hägglund G. Hand function in 

cerebral palsy. Report of 367 children in a population-based longitudinal health care program. 

The Journal of hand surgery. 2008 Oct 1;33(8):1337-47. 

10. Zanella LW, Valentini NC, Copetti F, Nobre GC. Peabody Developmental Motor Scales-

(PDMS-2): Reliability, content and construct validity evidence for Brazilian children. 

Research in Developmental Disabilities. 2021 Apr 1;111:103871. 

11. Müller D. Editorial introduction: Virtual reality, disability and rehabilitation. Disability and 

Rehabilitation. 1998;20(3):97-97. 

12. Stavsky M, Mor O, Mastrolia SA, Greenbaum S, Than NG, Erez O. Cerebral palsy—Trends 

in epidemiology and recent development in prenatal mechanisms of disease, treatment, and 

prevention. Front Pediatr [Internet]. 2017;5(February):1–10. Available 

from: http://journal.frontiersin.org/article/10.3389/fped.2017.00021/full 

13. DeMatteo C, Law M, Russell D, Pollock N, Rosenbaum P, Walter S. The reliability and 

validity of the Quality of Upper Extremity Skills Test. Physical & Occupational Therapy in 

Pediatrics. 1993 Jan 1;13(2):1-8.  

14. Software NE. User Manual: 1-42 

15. RMD manual pdf. 

16. DeLuca SC, Case-Smith J, Stevenson R, Ramey SL. Constraint-induced movement therapy 

(CIMT) for young children with cerebral palsy: Effects of therapeutic dosage. Journal of 

Pediatric Rehabilitation Medicine. 2012 Jan 1;5(2):133-42. 

17. Brady K, Garcia T. Constraint‐induced movement therapy (CIMT): pediatric applications. 

Developmental disabilities research reviews. 2009;15(2):102-11. 

http://journal.frontiersin.org/article/10.3389/fped.2017.00021/full


18. Charles J. Hand–arm bimanual intensive therapy: a new direction. Developmental Medicine 

& Child Neurology. 2017 Jun;59(6):569-. 

19. Figueiredo PR, Mancini MC, Feitosa AM, Teixeira CM, Guerzoni VP, Elvrum AK, Ferre 

CL, Gordon AM, BrandÃo MB. Hand–arm bimanual intensive therapy and daily functioning 

of children with bilateral cerebral palsy: a randomized controlled trial. Developmental 

Medicine & Child Neurology. 2020 Nov;62(11):1274-82. 

20. Nintendo. Wii Operations Manual System Setup. 2009;. 

21. Winkels DGM, Kottink AIR, Temmink RAJ, Nijlant JMM, Buurke JH. Wii
TM

-habilitation of 

upper extremity function in children with Cerebral Palsy. An explorative study. Dev 

Neurorehabil [Internet]. 2007;16(1):44–51. Available from: 

http://www.tandfonline.com/doi/full/10.3109/17518423.2012.713401 

22.   Szturm T, Imran Z, Pooyania S, Kanitkar A, Mahana B. Evaluation of a Game Based Tele 

Rehabilitation Platform for In-Home Therapy of Hand-Arm Function Post Stroke: Feasibility 

Study. PM R. 2020. doi:10.1002/pmrj.12354 

23. Sanjay P, Kanitkar A, Szturm T, Gaonkar N, Ankolekar B. A Computer Game-Assisted 

Repetitive Task Practice based Upper Extremity Therapy Program for Children with Spastic 

Unilateral Cerebral Palsy: A Single Case Study. Indian J Physiother Occup Ther. 

2020;14(1):160-166. doi:10.5958/0973-5674.2020.00029.5 

24. Lockery D, Peters JF, Ramanna S, Shay BL, Szturm T. Store-and-feedforward adaptive 

gaming system for hand-finger motion tracking in telerehabilitation. IEEE Trans Inf Technol 

Biomed. 2011;15(3):467-473. doi:10.1109/TITB.2011.2125976 

25. https://mspa.wildapricot.org/resources/Documents/DDM-Goal_Attainment_Scaling.pdf 

26. Steenbeek D, Ketelaar M, Galama K, Gorter JW. Goal attainment scaling in paediatric 

rehabilitation: a critical review of the literature. Developmental Medicine & Child Neurology. 

2007 Jul;49(7):550-6. 

27. Bitta M, Kariuki SM, Abubakar A, Newton CR. Burden of neurodevelopmental disorders in 

low and middle-income countries: A systematic review and meta-analysis. Wellcome open 

research. 2017;2. 

28. Chen CY, Liu CY, Su WC, Huang SL, Lin KM. Factors associated with the diagnosis of 

neurodevelopmental disorders: a population-based longitudinal study. Pediatrics. 2007 Feb 

1;119(2):e435-43. 

29. Basu AP, Pearse J, Kelly S, Wisher V, Kisler J. Early intervention to improve hand function 

in hemiplegic cerebral palsy. Frontiers in neurology. 2015 Jan 6;5:281. 

30. Plasschaert VF, Vriezekolk JE, Aarts PB, Geurts AC, Van den Ende CH. Interventions to 

improve upper limb function for children with bilateral cerebral palsy: a systematic review. 

Developmental Medicine & Child Neurology. 2019 Aug;61(8):899-907. 

31. Zanella LW, Valentini NC, Copetti F, Nobre GC. Peabody Developmental Motor Scales-

(PDMS-2): Reliability, content and construct validity evidence for Brazilian children. 

Research in Developmental Disabilities. 2021 Apr 1;111:103871. 

32. Hickey A, Ziviani J. A review of the Quality of Upper Extremities Skills Test (QUEST) for 

children with cerebral palsy. Physical & Occupational Therapy in Pediatrics. 1998 Jan 

1;18(3-4):123-35. 

33. DeLuca SC, Case-Smith J, Stevenson R, Ramey SL. Constraint-induced movement therapy 

(CIMT) for young children with cerebral palsy: Effects of therapeutic dosage. Journal of 

Pediatric Rehabilitation Medicine. 2012 Jan 1;5(2):133-42. 

34. Lopes S, Magalhães P, Pereira A, Martins J, Magalhães C, Chaleta E, Rosário P. Games used 

with serious purposes: a systematic review of interventions in patients with cerebral palsy. 

http://www.tandfonline.com/doi/full/10.3109/17518423.2012.713401


Frontiers in psychology. 2018 Sep 19;9:1712. 

 

35. Hickman R, Popescu L, Manzanares R, Morris B, Lee SP, Dufek JS. Use of active video 

gaming in children with neuromotor dysfunction: a systematic review. Developmental 

Medicine & Child Neurology. 2017 Sep;59(9):903-11. 

36. Chiu HC, Ada L, Lee HM. Upper limb training using Wii Sports Resort™ for children with 

hemiplegic cerebral palsy: a randomized, single-blind trial. Clinical rehabilitation. 2014 

Oct;28(10):1015-24. 

37. Jannink MJ, Van Der Wilden GJ, Navis DW, Visser G, Gussinklo J, Ijzerman M. A low-cost 

video game applied for training of upper extremity function in children with cerebral palsy: a 

pilot study. Cyberpsychology & behavior. 2008 Feb 1;11(1):27-32. 

38. Steenbeek D, Ketelaar M, Lindeman E, Galama K, Gorter JW. Interrater reliability of goal 

attainment scaling in rehabilitation of children with cerebral palsy. Archives of physical 

medicine and rehabilitation. 2010 Mar 1;91(3):429-35. 

39. Law LS, Dai MO, Siu A. Applicability of goal attainment scaling in the evaluation of gross 

motor changes in children with cerebral palsy. Hong Kong Physiotherapy Journal. 2004 Jan 

1;22(1):22-8. 

40. Poustchi H, Farrell GC, Strasser SI, Lee AU, McCaughan GW, George J. Feasibility of 

conducting a randomized control trial for liver cancer screening: is a randomized controlled 

trial for liver cancer screening feasible or still needed?. Hepatology. 2011 Dec;54(6):1998-

2004. 

41. Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell S, Coleman CL, Bond CM. 

Defining feasibility and pilot studies in preparation for randomised controlled trials: 

development of a conceptual framework. PloS one. 2016 Mar 15;11(3):e0150205. 

42. Arain M, Campbell MJ, Cooper CL, Lancaster GA. What is a pilot or feasibility study? A 

review of current practice and editorial policy. BMC medical research methodology. 2010 

Dec;10(1):1-7. 

43. Grafton J, Lillis AM, Malina MA, Nørreklit HS, Selto FH. Lessons learned: advantages and 

disadvantages of mixed method research. Qualitative Research in Accounting & 

Management. 2011 Apr 12. 

44. Tickle-Degnen L. Nuts and bolts of conducting feasibility studies. American Journal of 

Occupational Therapy. 2013 Mar 1;67(2):171-6. 

45. Hunter RF, McDonough SM, Bradbury I, Liddle SD, Walsh DM, Dhamija S, Glasgow P, 

Gormley G, McCann SM, Park J, Hurley DA. Exercise and auricular acupuncture for chronic 

low-back pain: a feasibility randomized-controlled trial. The Clinical journal of pain. 2012 

Mar 1;28(3):259-67. 

46. Turton AJ, Cunningham P, Heron E, van Wijck F, Sackley C, Rogers C, Wheatley K, Jowett 

S, Wolf SL, van Vliet P. Home-based reach-to-grasp training for people after stroke: study 

protocol for a feasibility randomized controlled trial. Trials. 2013 Dec;14(1):1-1 

47. Faul F, Erdfelder E, Lang AG, Buchner A. G* Power 3: A flexible statistical power analysis 

program for the social, behavioral, and biomedical sciences. Behavior research methods. 

2007 May;39(2):175-91. 

48. Cunningham JB, McCrum-Gardner E. Power, effect and sample size using GPower: practical 

issues for researchers and members of research ethics committees. Evidence-Based 

Midwifery. 2007 Dec 15;5(4):132-7. 

49. Efird J. Blocked randomization with randomly selected block sizes. International journal of 

environmental research and public health. 2011 Jan;8(1):15-20. 



 
  



  



 

 

Information sheet for the parents/guardian of the participants 

 

Dear parents/guardian, 

We welcome and thank you for permitting your child for participation in the study. Before your child 

participates in this study it is important for you to know why this study is carried out. This form will explain 

the nature, the purpose, the benefits, the risks, the discomforts, the precautions and the information how the 

study is carried out. This form contains certain scientific terms and hence, if you have any doubts or if you 

want more information, you are free to ask or contact the study personnel before you give your consent. 

 

 

Title of the Study:  Effectiveness of Rehabilitation Manipulandum Device for improving hand 

functioning in children with neurodevelopment disorders – a feasibility randomized control trial. 
 

 

Department and institute- 

SDM College of Physiotherapy, Sattur, Dharwad. 

 

Name of the investigator- MRUDULA K.P 

 

Purpose of this study- The study in which your child will be participating is designed to examine the 

effectiveness and usefulness of rehabilitation manipulandum device (RMD) for improving the hand 

functioning in children with Neurodevelopment delay. We have developed a Computer game-aided 

rehabilitation platform for young children who have difficulty in doing repetitive task practice due to deficits in 

hand functioning due to neurodevelopment disorders. 

This is based on an interactive exercise and educational computer gaming system. It uses computer games that: 

(a) makes therapy and practice fun (b) helps increase the intensity and volume of practice and (c) helps 

increase focus and attention during the training and learning process. 

 The purpose of this study is to evaluate the effectiveness and usefulness of this tool rehabilitation 

manipulandum device along with education computer gaming system with children aged 4-10years diagnosed 

with Neurodevelopment disorder. 

 

 

Selection procedure of participants:  

All the participants who are diagnosed with Neurodevelopment Disorder and who are registered in the 

outpatient department of Pediatric Physiotherapy at S.D.M. Hospital, Dharwad. 

 
  



 INCLUSION CRITERIA: 

 

1. Children with confirmed medical diagnosis of Neurodevelopment disorder by the                  

Medical practitioner or pediatrician. 

2. Age group – 4-10 years of children with either gender. 

3. Modified Ashworth scale used to determine the level of spasticity in biceps brachialis, 

Pronators and finger flexors from grade 1 to 1+ 

4. Mini mental scale examination for cognition- >10 

5. Parents willing to participate 

  

 EXCLUSION CRITERIA: 

 

1. Visual or auditory impairment such that they cannot see and interact with the computer; 

2. Secondary orthopedic complications due to neurodevelopment disorder(NDD) like fixed deformities of 

upper extremities  

3. Recent Botulinum toxin therapy (less than 6 months); 

4. Recent Surgical intervention of upper extremity  

5. Moderate or severe spasticity i.e. a Modified Ashworth score of grade 2 and higher 

6. Cognitive impairment 

7. Non willing parents, 

8. Seizures(uncontrolled) 

 

 

Procedure to be followed:     

If your child takes part in this study he/she will be randomly selected to be in either one of the 2 groups. We 

intend to recruit 17 participants in the treatment and 17 in the control group. Children assigned to the 

treatment group will be asked to play 4-5 interactive educational computer games using RMD for 45 

minutes each session, 3 days a week, for a total of 8 weeks. We will bring a standard laptop computer and 

selected children’s computer games. An assistant will be present to guide each child as he/she plays the 

computer games. The control group will receive conventional physiotherapy. 

 

 

 

Time duration of the procedure- Each therapy session will take 45-60 minutes per session. Frequency will be 

three times per week for 8 weeks. 

 

 

Benefit to volunteer- There may be no effect/benefits to your son/daughter secondary to the therapy and no 

financial benefit if he/she participates in the game-aided rehabilitation study. We expect the hand function 

improvement due to the intervention provided to your child. 

 

 

 

 

 



Statement of confidentiality- Your child’s participation in this research is confidential. Only the investigators 

will have access to your child’s identity and to information that can be associated with his/her identity. In the 

event of publication of this research, no personally identifying information will be disclosed 

 

Compensation- There is no compensation, financial or otherwise, for participating in this study. 

 

Injury clause- There is no chance of any injury resulting from this study. The previous studies reviewed 

related to this study reported no risk however utmost precautions will be taken by the therapist to prevent any 

injuries during investigation. We do not expect any risk in this study. If incase any risk occurs it will be treated 

with medical advise.  

  

Right to ask question- You may ask any questions about the study procedures and the questions will be 

answered. Further questions should be directed to Mrudula K.P (mrudulakp171@gmail.com). You may also 

contact the office of the department of physiotherapy, Manjushree Nagar, Sattur, Dharwad (0836-2462253). 

 

 

For any study related queries you are free to contact: 

Name of contact person with official address 

MRUDULA K.P 

SDM College of Physiotherapy, 

Manjushree Nagar, Sattur. 

Dharwad- 580009 

Karnataka, India 

Mobile No. 9686914117 

Email: mrudulakp171@gmail.com 

PLACE-____________________ 

SIGNATURE OF INVESTIGATOR- ____________________ 

DATE- _______________ 

SIGNATURE OF PARENT- _______________________ 

 

 
  

mailto:mrudulakp171@gmail.com
mailto:mrudulakp171@gmail.com


                                                                    CONSENT FORM 

 

Title of the study: Effectiveness of Rehabilitation Manipulandum Device for improving hand functioning 

in children with neurodevelopment disorders – a feasibility randomized control trial. 

 

 

I, Mr. /Mrs. ____________________________on behalf of my minor child _______________________, 

exercise my free power of choice and hereby give my consent to include my child in the above mentioned 

study and to publish the data thus obtained. The details of the study have been provided to me in writing and 

explained to me in my own language. I confirm that I have understood about the details of the above study. I 

understand that my child’s participation in the study is voluntary and I am free to withdraw my child at any 

time without giving any reasons. I have also been assured about the confidentiality of the information provided 

by me. I agree that only the investigators will have access to my child’s identity and to information that can 

associated with his/her identity. In the event of publication of this research, no personally identifying 

information will be disclosed. 

 

SIGN _________________ 

NAME OF THE PARTICIPANT:_______________________ 

SON / DAUGHTER OF: __________________________ 

POSTAL ADDRESS: ____________________________ 

______________________________________________ 

This is to certify that following consent has been taken in my presence. 

Witness: __________________                                                  Date: ______________ 

Sign: ____________________                                                    Place: ______________ 

 

 

 
  



ಅಧ್ಯ ಯನದ ಶೀರ್ಷಿಕೆ: ಪುನರ್ಿಸತಿ ಮಣಿಪುಲಾಂಡಮನ  ಸಾಧ್ನದ ಪರಿಣಾಮಕಾರಿತ್ವ ವು ನ್ಯಯ ರೀ 

ಡೆರ್ಲಪ್ಮ ಾಂಟಲ್ ಡಿಸಾಡಿರ್ಸಿ ಹಾಂದಿರುರ್ ಮಕ್ಕ ಳಲಿ್ಲ  ಕೈ ಕಾಯಿರ್ನ್ನನ  ಸುಧಾರಿಸಲು ಸಾಧ್ನ - ಒಾಂದು 

ಕಾಯಿಸಾಧ್ಯ ತೆ randomized ನಿಯಂತ್ರ ಣ ಪರ ಯೀಗ. 
 
 

ಇಲಾಖೆ ಮತ್ತು ಸಂಸ್ಥೆ- 

ಎಸ್ ಡಿಎಂ ಕಾಲೇಜ್ ಆಫ್ ಫಿಸಿಯೇಥೆರಪಿ, ಸತ್ತುರತ, ಧಾರವಾಡ. 
 

ತ್ನಿಖಾಧಿಕಾರಿಯ ಹೆಸರತ- ಮೃದತಲಾ ಕೆ.ಪಿ. 
 
ಈ ಅಧ್ಯ ಯನದ ಉದ್ದ ೀಶ - ನ್ಯಯ ರೀ ಡೆರ್ಲಪ್ಮ ಾಂಟಲ್ ವಿಳಂಬದ ಮಕ್ಕ ಳಲಿ್ಲ  ಕೈಗಳ ಕಾಯಿರ್ನ್ನನ  ಸುಧಾರಿಸಲು ಪುನರ್ಿಸತಿ 

ಮೈನಿಪುಲಾಂಡಮ್ ಸಾಧ್ನದ(ಆರ್ ಎಾಂಡಿ)ಪರಿಣಾಮಕಾರಿತ್ವ  ಮತ್ತು  ಉಪಯುಕ್ು ತೆಯನ್ನನ  ಪರಿೀಕಿ್ಷ ಸಲು ನಿಮಮ  ಮಗು ಭಾಗರ್ಹಿಸುರ್ 

ಅಧ್ಯ ಯನರ್ನ್ನನ  ವಿನ್ಯಯ ಸಗೊಳಿಸಲಗಿದ್. ನ್ಯಯ ರೀ ಡೆರ್ಲಪ್ಮ ಾಂಟಲ್ ಅಸವ ಸಥ ತೆಗಳಿಾಂದಾಗಿ ಕೈಯ ಕಾಯಿಚಟುರ್ಟಿಕೆಯ 

ಕೊರತೆಯಾಂದಾಗಿ ಪುನರಾರ್ತಿಿತ್ ಕಾಯಿ ಅಭಾಯ ಸ ಮಾಡಲು ಕ್ಷ್ಟ ಪಡುರ್ ಚಿಕ್ಕ  ಮಕ್ಕ ಳಿಗೆ ನ್ಯವು ಕಂಪ್ಯಯ ಟರ್ ಗೇಮ್-ನೆರವಿನ 

ಪುನರ್ಿಸತಿ ವೇದಿಕೆಯನ್ನನ  ಅಭಿವೃದಿಿ ಪಡಿಸಿದ್ದ ೀವೆ. 

ಇದತ ಸಂವಾದಾತ್ಮಕ ವಾಾಯಾಮ ಮತ್ತು ಶೈಕ್ಷಣಿಕ ಕಂಪ್ಯಾಟರ್ ಗೇಮಂಗ್ ವ್ಾವ್ಸ್ಥೆಯನ್ತು ಆಧರಿಸಿದೆ. ಇದತ ಕಂಪ್ಯಾಟರ್ ಆಟಗಳನ್ತು 

ಬಳಸತತ್ುದೆ: (ಎ) ಚಿಕಿತ್ಸೆಯನ್ತು ಮಾಡಿ ಮತ್ತು ವಿನತೇದವ್ನ್ತು ಅಭ್ಾಾಸ ಮಾಡಿ (ಬಿ) ಅಭ್ಾಾಸದ ತೇವ್ರತ್ಸ ಮತ್ತು ಪ್ರಿಮಾಣವ್ನ್ತು 

ಹೆಚಿಿಸಲತ ಸಹಾಯ ಮಾಡತತ್ುದೆ ಮತ್ತು (ಸಿ) ತ್ರಬೇತ ಮತ್ತು ಕಲಿಕೆಯ ಪ್ರಕಿರಯೆಯಲಿಿ ಗಮನ್ ಮತ್ತು ಗಮನ್ವ್ನ್ತು ಹೆಚಿಿಸಲತ 

ಸಹಾಯ ಮಾಡತತ್ುದೆ. 

 ನ್ತಾರತೇ ಡೆವ್ಲಪ್ಮಂಟಲ್ ಡಿಸಾಡಡರ್ ಎಂದತ ಗತರತತಸಲಪಟಟ 4-10 ವ್ರ್ಡ ವ್ಯಸಿೆನ್ ಮಕಕಳತಂದಿಗ ಈ ಹೆತಸ ಸಾಧನ್ ಪ್ುನ್ವ್ಡಸತ 

ಮಣಿಪ್ುಲಾಂಡಮ್ ಸಾಧನ್ ಮತ್ತು ಶಿಕ್ಷಣ ಕಂಪ್ಯಾಟರ್ ಗೇಮಂಗ್ ವ್ಾವ್ಸ್ಥೆಯ ಪ್ರಿಣಾಮಕಾರಿತ್ವ ಮತ್ತು ಉಪ್ಯತಕುತ್ಸಯನ್ತು 

ಮೌಲಾಮಾಪ್ನ್ ಮಾಡತವ್ುದತ ಈ ಅಧಾಯನ್ದ ಉದೆದೇಶವಾಗಿದೆ. 
 
 

ಭ್ಾಗವ್ಹಿಸತವ್ವ್ರ ಆಯೆಕ ವಿಧಾನ್: 

ನ್ತಾರತೇ ಡೆವ್ಲಪ್ಮಂಟಲ್ ಡಿಸಾಡಡರ್ ಎಂದತ ಗತರತತಸಲಪಟಟ ಎಲಾಿ ಭ್ಾಗವ್ಹಿಸತವ್ವ್ರತ ಮತ್ತು ಎಸ್.ಡಿ.ಎಂ.ನ್ಲಿಿ ಮಕಕಳ 

ಭ್ೌತ್ಚಿಕಿತ್ಸೆಯ ಹೆತರರತೇಗಿ ವಿಭ್ಾಗದಲಿಿ ನತೇಂದಾಯಿಸಲಾಗಿದೆ. ಆಸಪತ್ಸರ ಧಾರವಾಡ. 
 

 

ಸೇಪಿಡೆ ಮಾನದಂಡಗಳು: 

 

1. ನ್ಯಯ ರೀ ಡೆರ್ಲಪ್ಮ ಾಂಟ್ ಡಿಸಾಡಿರ್ ಹಾಂದಿರುರ್ ಮಕ್ಕ ಳು ವೈದಯ ಕ್ಷೀಯ ವೈದಯ ರು ಅಥವಾ ಮಕ್ಕ ಳ ವೈದಯ ರಿಾಂದ  
      ದೃ. ಪ್ಡಿಸಿದ ಮಕಕಳತ.   

2. ವ್ಯಸಿೆನ್ ಗತಂಪ್ು - ಎರಡತ ಲಿಂಗ ಹೆತಂದಿರತವ್ ಮಕಕಳ 4-10 ವ್ರ್ಡಗಳತ. 

3. ಬೈಸೆಪ್್ಸ ಸಾಾ ಸಿಟ ಕ್ ಮಟಟ ರ್ನ್ನನ  ನಿಧ್ಿರಿಸಲು ಮಾಪಿಡಿಸಿದ ಆಶವ ರ್ತಿ ಸೆಕ ೀಲ್ ಅನ್ನನ  ಬಳಸಲಯತ್ತ 

    ಗರೇಡಿಯಲ್ 1 ರಿಂದ 1+ ವ್ರಗ ಬ್ಾರಚಿಯಾಲಿಸ್, ಪ್ರಟೇಟಸ್ಡ ಮತ್ತು ಫಿಂಗರ್ ಫ್ಲಿಕೆರ್ ಗಳತ 

4. ಮಿನಿ ಮಾನಸಿಕ್ ಸೆಕ ೀಲ್ ಪರಿೀಕಿೆ -> 10  

5. ಭಾಗರ್ಹಿಸಲು ಸಿದಿ ರಿರುರ್ ಪೀಷ್ಕ್ರು 

 
 

ಹರಗಿಡುವಿಕೆ ಮಾನದಂಡಗಳು: 
 

1. ಕಂಪ್ಯಾಟರ್ ಅನ್ತು ನತೇಡಲತ ಮತ್ತು ಸಂವ್ಹನ್ ಮಾಡಲತ ಸಾಧಾವಾಗದಂತ್ಹ ದೃಷ್ಟಟ ಅಥವಾ ಶರವ್ಣೇಂದಿರಯ ದತಬಡಲತ್ಸ; 

2. ಮೇಲಿನ್ ತ್ತದಿಗಳ ಸಿೆರ ವಿರತಪ್ಗಳಂತ್ಹ ನ್ತಾರತೇ ಡೆವ್ಲಪ್ಮಂಟಲ್ ಡಿಸಾಡಡರ್ (ಎನ್ ಡಿಡಿ) ಯಿಂದ ದಿವತೇಯಕ ಮತಳಚಿಕಿತ್ಸೆಯ 

ತ್ಸತಂದರಗಳತ 

3. ಇತುೇಚಿನ್ ಬತಟತಲಿನ್ಮ್ ಟಾಕಿೆನ್ ಥೆರಪಿ (6 ತಂಗಳಿಗಿಂತ್ ಕಡಿಮ); 

4. ಮೇಲಾಾಗದ ಇತುೇಚಿನ್ ಶಸರಚಿಕಿತ್ಸೆಯ ಹಸುಕ್ಷೇಪ್ 

5. ಮಧಾಮ ಅಥವಾ ತೇವ್ರವಾದ ಸಾಪಸಿಟಕ್ ಅಂದರ. ಗರೇಡ್ 2 ಮತ್ತು ಹೆಚಿಿನ್ ಮಾಪ್ಡಡಿಸಿದ ಆಶವರ್ತಡ ಸ್ಥತಕೇರ್ 

6. ಅರಿವಿನ್ ದತಬಡಲತ್ಸ 



7. ಸಿದಧರಿಲಿದ ಪ್ಯೇರ್ಕರತ, 

8. ರತೇಗಗರಸುವಾಗತವಿಕೆಗಳತ (ಅನಿಯಂತರತ್) 
 

ಅನ್ತಸರಿಸಬೇಕಾದ ಕಾಯಡವಿಧಾನ್: 

ನಿಮಮ ಮಗತ ಈ ಅಧಾಯನ್ದಲಿಿ ಪಾಲತಗಂಡರ ಅವ್ನ್ತ / ಅವ್ಳತ  randomly 2 ಗತಂಪ್ುಗಳಲಿಿ ಒಂದಾಗಲತ ಆಯೆಕಯಾಗತತ್ಾುರ. 

ಚಿಕಿತ್ಸೆಯಲಿಿ 17 ಮತ್ತು ನಿಯಂತ್ರಣ ಗತಂಪಿನ್ಲಿಿ 17 ಭ್ಾಗವ್ಹಿಸತವ್ವ್ರನ್ತು ನೇಮಕ ಮಾಡಲತ ನಾವ್ು ಉದೆದೇಶಿಸಿದೆದೇವೆ. ಚಿಕಿತ್ಸೆಯ 

ಗತಂಪಿಗ ನಿಯೇಜಿಸಲಾದ ಮಕಕಳನ್ತು ಪ್ರತ ಸ್ಥರ್ನ್ ನ್ಲಿಿ 45 ನಿಮರ್ಗಳತ, ವಾರದಲಿಿ 3 ದಿನ್ಗಳತ, ಒಟತಟ 8 ವಾರಗಳವ್ರಗ 4-5 

ಸಂವಾದಾತ್ಮಕ ಶೈಕ್ಷಣಿಕ ಕಂಪ್ಯಾಟರ್ ಆಟಗಳನ್ತು ಆಡಲತ ಕೆೇಳಲಾಗತತ್ುದೆ. ನಾವ್ು ಪ್ರಮಾಣಿತ್ ಲಾಾಪ್ ಟಾಪ್ ಕಂಪ್ಯಾಟರ್ ಮತ್ತು ಆಯದ 

ಕಂಪ್ಯಾಟರ್ ಗಳ ಕಂಪ್ಯಾಟರ್ ಆಟಗಳನ್ತು ತ್ರತತ್ಸುೇವೆ. ಪ್ರತ ಮಗತವಿಗ ಅವ್ನ್ತ / ಅವ್ಳತ ಕಂಪ್ಯಾಟರ್ ಆಟಗಳನ್ತು ಆಡತವಾಗ 

ಮಾಗಡದಶಡನ್ ಮಾಡಲತ ಸಹಾಯಕನ್ತ ಹಾಜರಿರತತ್ಾುನ. ನಿಯಂತ್ರ ಣ ಗುಾಂಪು ನಿಯಮಿತ್ ಭೌತ್ಚಿಕ್ಷತ್ೆ ಯನ್ನನ  ಸಿವ ೀಕ್ರಿಸುತ್ು ದ್ 

 
 
 
  

ಕಾಯಡವಿಧಾನ್ದ ಸಮಯದ ಅವ್ಧಿ - ಪ್ರತ ಚಿಕಿತ್ಸೆಯ ಅಧಿವೆೇಶನ್ವ್ು ಪ್ರತ ಸ್ಥರ್ನ್ ಗ 45-60 ನಿಮರ್ಗಳನ್ತು ತ್ಸಗದತಕೆತಳತುತ್ುದೆ. 

ಆವ್ತ್ಡನ್ವ್ು 8 ವಾರಗಳವ್ರಗ ವಾರಕೆಕ ಮತರತ ಬ್ಾರಿ ಇರತತ್ುದೆ. 
 
 
ಸವ ಯಂಸೇರ್ಕ್ರಿಗೆ ಲಭ- ನಿಮಮ  ಮಗ / ಮಗಳಿಗೆ ಚಿಕ್ಷತ್ೆ ಯ ದಿವ ತಿೀಯಕ್ ಯಾವುದೇ ಪರಿಣಾಮ / ಪರ ಯೀಜನಗಳಿಲಿದಿರಬಹುದು ಮತ್ತು  ಅರ್ನ್ನ / 

ಅರ್ಳು ಆಟದ ನೆರವಿನ ಪುನರ್ಿಸತಿ ಅಧ್ಯ ಯನದಲಿ್ಲ  ಭಾಗರ್ಹಿಸಿದರೆ ಹಣಕಾಸಿನ ಲಭವಿಲಿ . ನಿಮಮ  ಮಗುವಿಗೆ ಒದಗಿಸಿದ ಹಸು ಕಿೆೀಪದಿಾಂದಾಗಿ ನ್ಯವು ಕೈ 

ಕಾಯಿವು ಸುಧಾರಿಸುತ್ು ದ್ ಎಾಂದು ನಿರಿೀಕಿ್ಷ ಸುತೆು ೀವೆ. 

 

ಗೌಪ್ಾತ್ಸಯ ಹೆೇಳಿಕೆ- ಈ ಸಂಶತೇಧನಯಲಿಿ ನಿಮಮ ಮಗತವಿನ್ ಭ್ಾಗವ್ಹಿಸತವಿಕೆ ಗೌಪ್ಾವಾಗಿರತತ್ುದೆ. ನಿಮಮ ಮಗತವಿನ್ ಗತರತತಗ ಮತ್ತು 

ಅವ್ನ್ / ಅವ್ಳ ಗತರತತನತಂದಿಗ ಸಂಯೇಜಿಸಬಹತದಾದ ಮಾಹಿತಗ ತ್ನಿಖಾಧಿಕಾರಿಗಳಿಗ ಮಾತ್ರ ಪ್ರವೆೇಶವಿರತತ್ುದೆ. ಈ ಸಂಶತೇಧನಯ 

ಪ್ರಕಟಣಯ ಸಂದರ್ಡದಲಿಿ, ವೆೈಯಕಿುಕವಾಗಿ ಗತರತತಸತವ್ ಯಾವ್ುದೆೇ ಮಾಹಿತಯನ್ತು ಬಹಿರಂಗಪ್ಡಿಸತವ್ುದಿಲಿ. 
 
 

ಪ್ರಿಹಾರ- ಈ ಅಧಾಯನ್ದಲಿಿ ಭ್ಾಗವ್ಹಿಸಲತ ಯಾವ್ುದೆೇ ಪ್ರಿಹಾರ, ಹಣಕಾಸತ ಅಥವಾ ಇಲಿ. 
 

ಗಾಯದ ರ್ರತ್ತು- ಈ ಅಧಾಯನ್ದ ಪ್ರಿಣಾಮವಾಗಿ ಯಾವ್ುದೆೇ ಗಾಯಕೆಕ ಅವ್ಕಾಶವಿಲಿ. ಈ ಅಧಾಯನ್ಕೆಕ ಸಂಬಂಧಿಸಿದ ಹಿಂದಿನ್ 

ಅಧಾಯನ್ಗಳತ ಯಾವ್ುದೆೇ ಅಪಾಯವ್ನ್ತು ವ್ರದಿ ಮಾಡಿಲಿ, ಆದರ ತ್ನಿಖೆಯ ಸಮಯದಲಿಿ ಯಾವ್ುದೆೇ ಗಾಯಗಳನ್ತು ತ್ಡೆಗಟಟಲತ 

ಚಿಕಿತ್ೆಕರಿಂದ ಹೆಚಿಿನ್ ಮತನುಚ್ಿರಿಕೆಗಳನ್ತು ತ್ಸಗದತಕೆತಳುಲಾಗತತ್ುದೆ. ಈ ಅಧಾಯನ್ದಲಿಿ ನಾವ್ು ಯಾವ್ುದೆೇ ಅಪಾಯವ್ನ್ತು 

ನಿರಿೇಕ್ಷಿಸತವ್ುದಿಲಿ. ಯಾವ್ುದೆೇ ಅಪಾಯ ಸಂರ್ವಿಸಿದಲಿಿ ಅದನ್ತು ವೆೈದಾಕಿೇಯ ಸಲಹೆಯಂದಿಗ ಚಿಕಿತ್ಸೆ ನಿೇಡಲಾಗತತ್ುದೆ. 
 

ಪ್ರಶುಗಳನ್ತು ಕೆೇಳತವ್ ಹಕತಕ - ನಿೇವ್ು ಅಧಾಯನ್ ಕಾಯಡವಿಧಾನ್ಗಳ ಬಗಗ ಯಾವ್ುದೆೇ ಪ್ರಶುಗಳನ್ತು ಕೆೇಳಬಹತದತ ಮತ್ತು ಪ್ರಶುಗಳಿಗ 

ಉತ್ುರಿಸಲಾಗತವ್ುದತ. ಹೆಚಿಿನ್ ಪ್ರಶುಗಳನ್ತು ಮೃದತಲಾ ಕೆ.ಪಿ (mrudulakp171@gmail.com) ಗ ನಿದೆೇಡಶಿಸಬೇಕತ. ಭ್ೌತ್ಚಿಕಿತ್ಸೆಯ 

ವಿಭ್ಾಗ, ಮಂಜತಶಿರೇ ನ್ಗರ, ಸತ್ತುರತ, ಧಾರವಾಡ (0836-2462253) ಕಚೇರಿಯನ್ತು ಸಹ ನಿೇವ್ು ಸಂಪ್ಕಿಡಸಬಹತದತ. 
 
 

ಯಾವ್ುದೆೇ ಅಧಾಯನ್ ಸಂಬಂಧಿತ್ ಪ್ರಶುಗಳಿಗ ನಿೇವ್ು ಸಂಪ್ಕಿಡಸಲತ ಮತಕುರಾಗಿದಿದೇರಿ: 

ಅಧಿಕೃತ್ ವಿಳಾಸ ಹೆತಂದಿರತವ್ ಸಂಪ್ಕಡ ವ್ಾಕಿುಯ ಹೆಸರತ 

ಮೃದತಲಾ ಕೆ.ಪಿ. 

ಎಸ್ ಡಿಎಂ ಕಾಲೇಜ್ ಆಫ್ ಫಿಸಿಯೇಥೆರಪಿ, 

ಮಂಜತಶಿರೇ ನ್ಗರ, ಸತ್ತುರತ. 

ಧಾರವಾಡ- 580009 

ಕನಾಡಟಕ, ಭ್ಾರತ್ 

ಮೊಬೈಲ್ ನ್ಂ. 9686914117 

ಇಮೇಲ್: mrudulakp171@gmail.com 

ಸೆಳ -____________________ 

ಇನವಸಿಟಗೇಟರ್ ಸಿಗುೇಚ್ರ್- ____________________ 

ದಿನಾಂಕ- _______________ 

ಪ್ಯೇರ್ಕರ ಸಹಿ- _______________________ 



 
 
 

                                                                                                           

 

 

ಅಧ್ಯ ಯನದ ಶೀರ್ಷಿಕೆ: ಪುನರ್ಿಸತಿ ಮಣಿಪುಲಾಂಡಮನ  ಸಾಧ್ನದ ಪರಿಣಾಮಕಾರಿತ್ವ ವು ನ್ಯಯ ರೀ ಡೆರ್ಲಪ್ಮ ಾಂಟ್ 

ಡಿಸಾಡಿರ್ಸಿ ಹಾಂದಿರುರ್ ಮಕ್ಕ ಳಲಿ್ಲ  ಕೈ ಕಾಯಿರ್ನ್ನನ  ಸುಧಾರಿಸಲು ಸಾಧ್ನ - ಕಾಯಿಸಾಧ್ಯ ತೆ randomized  ನಿಯಂತ್ರ ಣ 

ಪರ ಯೀಗ. 
 
 
 
 

ನ್ಯನ್ನ, ಶರ ೀ / ಶರ ೀಮತಿ. ____________________________ ನನನ  ಅಪ್ರರ ಪು  ಮಗುವಿನ ಪರವಾಗಿ _______________________, ನನನ  ಆಯ್ಕಕ ಯ ಉಚಿತ್ ಶಕ್ಷು ಯನ್ನನ  

ಚಲಯಸಿ ಮತ್ತು  ನನನ  ಮಗುರ್ನ್ನನ  ಮೇಲೆ ತಿಳಿಸಿದ ಅಧ್ಯ ಯನದಲಿ್ಲ  ಸೇರಿಸಲು ಮತ್ತು  ಹಿೀಗೆ ಪಡೆದ ಡೇಟಾರ್ನ್ನನ  ಪರ ಕ್ಟಿಸಲು ನನನ  ಒಪ್ಪಾ ಗೆಯನ್ನನ  ನಿೀಡಿ. 

ಅಧ್ಯ ಯನದ ವಿರ್ರಗಳನ್ನನ  ನನಗೆ ಲ್ಲಖಿತ್ವಾಗಿ ಒದಗಿಸಲಗಿದ್ ಮತ್ತು  ನನನ  ಸವ ಾಂತ್ ಭಾಷೆಯಲಿ್ಲ  ನನಗೆ ವಿರ್ರಿಸಲಗಿದ್. ಮೇಲ್ಲನ ಅಧ್ಯ ಯನದ ವಿರ್ರಗಳ ಬಗೆೆ  

ನ್ಯನ್ನ ಅಥಿಮಾಡಿಕೊಾಂಡಿದ್ದ ೀನೆ ಎಾಂದು ನ್ಯನ್ನ ಖಚಿತ್ಪಡಿಸುತೆು ೀನೆ. ನನನ  ಮಗುವಿನ ಅಧ್ಯ ಯನದಲಿ್ಲ  ಭಾಗರ್ಹಿಸುವುದು ಸವ ಯಂಪ್ರ ೀರಿತ್ವಾಗಿದ್ ಎಾಂದು ನ್ಯನ್ನ 

ಅಥಿಮಾಡಿಕೊಾಂಡಿದ್ದ ೀನೆ ಮತ್ತು  ಯಾವುದೇ ಕಾರಣಗಳನ್ನನ  ನಿೀಡದ್ ನನನ  ಮಗುರ್ನ್ನನ  ಯಾವುದೇ ಸಮಯದಲಿ್ಲ  ಹಿಾಂತೆಗೆದುಕೊಳಳ ಲು ನ್ಯನ್ನ ಮುಕ್ು ನ್ಯಗಿರುತೆು ೀನೆ. 

ನ್ಯನ್ನ ಒದಗಿಸಿದ ಮಾಹಿತಿಯ ಗೌಪಯ ತೆಯ ಬಗೆೆ ಯೂ ನನಗೆ ಭರರ್ಸೆ ನಿೀಡಲಗಿದ್. ನನನ  ಮಗುವಿನ ಗುರುತಿಗೆ ಮತ್ತು  ಅರ್ನ / ಅರ್ಳ ಗುರುತಿನಾಂದಿಗೆ 

ಸಂಯೀಜಿಸಬಹುದಾದ ಮಾಹಿತಿಗೆ ತ್ನಿಖಾಧಿಕಾರಿಗಳಿಗೆ ಮಾತ್ರ  ಪರ ವೇಶವಿರುತ್ು ದ್ ಎಾಂದು ನ್ಯನ್ನ ಒಪುಾ ತೆು ೀನೆ. ಈ ಸಂಶೀಧ್ನೆಯ ಪರ ಕ್ಟಣೆಯ ಸಂದಭಿದಲಿ್ಲ , 

ವೈಯಕ್ಷು ಕ್ವಾಗಿ ಗುರುತಿಸುರ್ ಯಾವುದೇ ಮಾಹಿತಿಯನ್ನನ  ಬಹಿರಂಗಪಡಿಸುವುದಿಲಿ . 

 
 
 
 
 

SIGN _________________ 

ಪ್ರಲೆ್ಗಳುಳ ರ್ರ್ರ ಹೆಸರು: _______________________ 

ಮಗ / ದಿನ: __________________________ 

ಅಾಂಚೆ ವಿಳಾಸ: ____________________________ 

______________________________________________ 

 

 

ನನನ  ಸಮುಮ ಖದಲಿ್ಲ  ಈ ಕೆಳಗಿನ ಒಪ್ಪಾ ಗೆಯನ್ನನ  ತೆಗೆದುಕೊಳಳ ಲಗಿದ್ ಎಾಂದು ಪರ ಮಾಣಿೀಕ್ರಿಸಲು ಇದು. 

ಸಾಕಿ್ಷ : __________________ ದಿನ್ಯಾಂಕ್: ______________ 

ಚಿಹೆನ : ____________________ ಸಥ ಳ: ______________ 

SIGN _________________ 

 
  



 

 Effectiveness of Rehabilitation Manipulandum Device for improving hand functioning in  

children with neurodevelopment disorders – a feasibility randomized control trial. 

 

Demographic Data Sheet 

 

Page 1: Personal Information 

 

Date of Assessment:                                                                                 Assessment number: 

 

 

 

Name of the participant:                                                                      Age: 

 

Diagnosis: 

 

Name of the Parent/ Guardian: 

 

Address: 

Phone No: 

 

Participant Code (Initials):                                                                      Group: 

 

Page 2: Assessment Sheet 

GMFCS level: 

Mini mental state examination scale for Children Score: 

 

  



Ashworth scale grading for spasticity of UL: 

Muscles  0 4 8 

Shoulder Flexors    

Extensors    

Elbow Flexors    

Extensors    

 Pronators    

Wrist Flexors    

Extensors    

 

 0 Week 4 Week 8 Week 

QUEST scores    

             PDMS -2 scores    

CGR 

Scores 

Games Values F C F C F C 

Visuo-

motor 

Tracking 

TRE       

Cognitive 

Game(easy) 

RT       

MV       

SR       

Cognitive 

Game 2 

(difficult) 

RT       

MV       

SR       

 



 

 PDMS-2 scores: 

 
 

 
 
 

QUEST Scores: 

 

 

Components  

  

Raw scores 

 

Dissociated movements 

 

 

Grasps 

 

 

Weight bearing 

 

 

Protective extension 

 

 

Total score 

 

  

 

PDMS-2 

Fine motor scales 

 

Raw scores 

 

Grasping 

 

 

 

 

Visual-motor integration 

 

 

Final scores 

 



Computer game assisted upper extremity assessment tool (CUE) scores: for objective 1. 

 

 

Test conditions 

 Game 1 

% success 

       rate 

Response time 

  (ms) 

Movement time 

(ms) 

Movement 

variance 

Absolute 

movement 

error 

With distracter      

Without distracter      

Visuo-motor 

tracking 

     

 

 

 

Computer game assisted upper extremity assessment tool (CUE) scores: 

 

Game : 

Handle 

Distracter % success 

rate 

Response 

time (ms) 

Movement 

time (ms) 

Movement 

variance 

Absolute 

movement 

error 

       

       

       

       

       

       

 

  Date                                              Therapist Signature 

Pre Evaluation (Week 0)-  

Post 4 Weeks Evaluation – 

Post 8 Weeks Evaluation - 

 



Treatment Record Sheet 

 

Session Date: 

Handle Movement Game File name Distracter Time 

Duration 

comments 

       

       

       

       

Treatment Sheet 

 

Session 

Date 

Handle Movements Games Time 

Duration 

Comments 

      

      

      

      

      

      

      

      

      

 



Treatment Sheet 

 

Session 

Date 

Handle Movements Games Time 

Duration 

Comments 

      

      

      

      

      

      

      

      

      

 

 



Goal attainment scaling (GAS) score: 

 

 

  

         Baseline 
 

        Achieved 
 

            change 

 

GAS calculations 

   

 

 

Remarks: 

 

 

 

 

 

 

 

 

 

Date                                              Therapist Signature 

Pre Evaluation (Week 0)-  

Post 8 Weeks Evaluation - 

 


