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ABSTRACT 

“EVALUATING THE INTER-RATER AND INTRA-RATER RELIABILITY 

OF GROSS MOTOR FUNCTION MEASURE (GMFM)-66 – AN INDIAN 

STUDY” 

 

BACKGROUND AND OBJECTIVE: Cerebral palsy (CP) is the most common 

motor developmental disability. The predicted incidence for India is around 3/1000 live 

births. The gross motor function measure (GMFM)-66 has been the most common 

functional outcome measure used by the rehabilitation specialists since many years to 

measure gross motor ability. The reliability of GMFM-66 in clinical practice is limited 

only to few countries and including children with only diplegic CP. Thus, the objective 

of this study was to assess the inter-rater and intra-rater reliability of GMFM-66 in 

children with all variants of CP across the whole paediatric age range.  

 

METHODS: Twenty-nine 2–16-year-old children with CP at various levels of Gross 

motor function classification system were recruited in the present study. The GMFM-

66 assessments were video-graphed and later scored by three pediatric physical 

therapists independently according to the GMFM guidelines twice 2 weeks apart. The 

intra-rater and inter-rater reliability were analyzed using an intraclass correlation 

coefficient (ICC). 

 

RESULTS: The inter-rater and intra-rater reliability of GMFM-66 were good to 

excellent. The ICC for inter-rater reliability was 0.82 and for intra-rater reliability 

were ranging from 0.93-0.97 across the dimensions. 
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INTERPRETATION & CONCLUSION: The present study confirms good inter-

rater and excellent intra-rater reliability of the GMFM-66. Therefore, in clinical 

practice, the GMFM-66 can be used by paediatric physical therapists to assess the 

motor ability of CP children. 

 

KEYWORDS: Cerebral palsy, Outcome measure, Gross Motor Function Measure, 

Inter-rater reliability, Intra-rater reliability.  
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Development refers to qualitative progression. It could be described as 

a progressive sequence of systematic, orderly, coherent modifications. The term 

"progressive" denotes changes that have a direction, moving forward rather than 

backward. The terms "orderly" and "coherent" imply that there is a clear connection 

between a given stage and the stages that come before or after it. Bodily control 

develops similar to how the motor areas of the brain develop.  The cephalocaudal (head 

to foot) order governs the motor development. Additionally, motor development moves 

in a proximodistal manner (from the central axis to distant regions). The baby uses his 

shoulders and elbows before his wrists and fingers while reaching any object. The 

transition from general to specialised activities shows the expected pattern of motor 

development. Mass activity is replaced by particular activities as the neuromuscular 

processes develop, and coarse, random motions are replaced by tiny movements that 

only use the necessary muscles and limbs.1 

 

 

Development is the process of maturation of functions. It occurs continuously from 

conception to maturity.2 According to functional skills, there are five developmental 

domains: gross motor, fine motor, speech and language, social development, adaptive 

abilities and general understanding, as well as hearing and vision.3,4 

 

 

Gross motor skills are foundational skills that involve bigger movements using large 

muscle groups-arms, legs, feet, trunk to move the body. They are the abilities required 

in order to control the large muscles of the body. The various components of gross 
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motor skills include rolling, sitting, crawling, standing, walking, running, jumping and 

other activities.3,4  

 

 

Fine motor skills are coordination of small muscles in the movement with the eyes, 

hands and fingers. This includes advanced hand skills, hand-eye coordination, hand-

mouth coordination. The abilities which involve the use of hands, developed over the 

time, starting with primitive gestures (grasp) to more precise activities (writing). The 

various components of fine motor skills include: Grasping, reaching for an object, 

transfer of object from one hand to another, turning pages of a book, drinking from a 

cup, building a tower, can dress and undress himself and scribbling.3,4 

 

 

Speech are use of words and Language is expression of thought in words. These involve 

the skills used to communicate with others. It is an essential part of child’s development 

and impacts social interactions and behaviour. The components of speech and language 

include cooing, monosyllables (ma, ba), bisyllables (mama, da da), words with 

meaning, simple sentences and singing rhymes.3,4 

 

 

Social development, adaptive skills, and general understanding involves development 

of behaviours and self-help skills that assist children in coping with the natural and 

social demands of the environment. These skills develop as a response of the child to 

environment and to others. These skills include recognising mother, social smile, laugh 
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loud, imitating, mirror play, stranger anxiety, response to own name, wave bye- bye, 

feed self, indicate bladder and bowel system and pretend play.3,4 

 

 

From the stage of developing head control to walking, running, and skipping, every 

child goes through a systematic sequence of development. Gross motor skills are 

attained as a result of complex neural development.3,5  

 

 

Cerebral palsy (CP) is defined as “A group of permanent disorders of the development 

of movement and posture, causing activity limitations that are attributed to non-

progressive disturbances that occurred in the developing fetal or infant brain. The motor 

disorders of CP are often accompanied by disturbances of sensation, perception, 

cognition, communication, and behavior; by epilepsy, and by secondary 

musculoskeletal problems.”6  

 

 

The overall prevalence rate of CP in India is 2.95 (95 percent CI 2.03-3.88) per 1000 

children surveyed.7 CP has a varied, diverse and multifaceted aetiology. Congenital, 

genetic, inflammatory, viral, anoxic, traumatic, and metabolic factors are few of the 

causes. Prenatal, natal, or postnatal trauma to the developing brain are the responsible 

factors. Intrauterine infections, teratogenic exposures, placental difficulties, multiple 

births, and maternal illnesses are examples of prenatal risk factors. Infections, cerebral 

haemorrhage, convulsions, hypoglycemia, hyperbilirubinemia, and severe birth 
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asphyxia are perinatal risk factors. Toxic, infectious meningitis, encephalitis, and 

traumatic events like drowning are examples of postnatal causes.8 

 

 

Although suggestive signs and symptoms may be present in infancy, the individual CP 

syndromes are best detected at 3-5 years of age. Early indications of CP include: 

a) Neurobehavioral signs such as excessive irritability, lethargy, poor sleep, difficulty 

to handle and cuddle, and has poor visual attention. 

b) Delay in disappearance or exaggeration of a developmental reflex can signal as an 

early indicator of motor disability.  

c) Tonal abnormalities in extremities/ trunk, poor head control, persistent or asymmetric 

hand fisting, and abnormal oro motor patterns could be the primary motor signs.  

d) A reliable screening method for identifying CP early is indeed the serial evaluation 

of motor milestones. Complete developmental screening is advised by the American 

Academy of Pediatrics for visits at 9, 18, 30, and 48 months.9  

 

 

Motor Abnormalities: It has been estimated that about 80% of children with CP have 

some type of movement disorder. CP is most often classified as dyskinetic, ataxic or 

spastic.  

• Hypertonia can be defined as “Abnormally increased resistance to externally 

imposed movement about a joint.” Hypertonicity can be caused by dystonia, 

rigidity, spasticity.  

• Spasticity can be defined as hypertonia wherein resistance to passive movement 

increases with increasing velocity of the movement (or exhibiting a spastic 
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catch). Spasticity varies with direction of the movement, and/or rises rapidly 

above a threshold speed or joint angle.  

• Dystonia is type of movement disorder which is characterized by involuntary 

sustained or intermittent muscle contractions causing repetitive and twisting 

movements, abnormal postures, or both. 

• Hyperkinetic movements can be defined as any unwanted excess movement, 

performed voluntarily or involuntarily. Most commonly seen hyperkinetic 

movements in CP are dystonia, chorea, athetosis, and tremors. 

• Hyperkinetic dystonia is characterized by “abnormal postures that are 

superimposed upon or substitute for voluntary movements.” 

• Chorea can be defined as “an ongoing random-appearing sequence of one or 

more discrete involuntary movements or movement fragments.” 

• Athetosis is defined as “a slow, continuous, involuntary writhing movement that 

prevents maintenance of a stable posture,”10   

 

 

The movement disorder is additionally exacerbated by other limitations including 

inadequate physical endurance owing to reduced aerobic capacity and secondary 

abnormalities caused due to the long-term consequences of abnormal forces and 

stretches put on the skeleton and muscles by the effects of brain injury.6  

 

 

CP is a diverse diagnosis with extensive variation in impairments and severity. 

Although CP can cause significant impairments and a wide range of secondary 

consequences, some CP children have only mild impairments and a limited number of 
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daily affects. The concerned difficulties and problems may differ significantly between 

children because of variety in symptoms, sequelae, and comorbidities. If the evaluation 

is focused on the problems that each child with CP undergoes, it should incorporate 

several outcome measures depending on the specific situation.11,12 

 

 

Depending on the goal of the evaluation, relevant tests and measurements must be 

chosen. Three goals of assessment are outlined by Kirshner and Guyatt: 

(1) Evaluative measures are used to assess changes over time or changes occurring by 

interventions. (2) Predictive measures are used to identify children having risks 

of delay in the future or to analyse the outcomes of the delay. (3) Discriminative 

measures are used to identify children who have delays, impairments, functional 

limitations, or atypical development from those who do not.13 

 

 

An important factor of the developmental evaluation is choosing the most suitable 

developmental test for the physical therapy examination. 13 The majority of published 

tests have some constraints or limitations on their use depending on the demographics 

for which they were created and on which they were standardised. The physical 

therapist must carefully review and take into account these various restrictions and 

limitations in order to avoid selecting an inappropriate test that could lead to an 

unintentional misunderstanding of the test results. 13  
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Scores which are interpreted on the basis of an absolute criteria (e.g., the number of 

items answered correctly) are known as Criterion-referenced test. They document 

individual performance in relation to a domain of information or specific set of skills. 

These tests are used to measure a person’s mastery of a set of behavioral objectives.13,14   

 

 

Tests which use normative values as standards for interpreting individual test scores are 

known as Norm-referenced or standardized tests. They are designed to examine 

individual performance in relation to the performance of a representative group. The 

purpose of such tests is to make a comparison between a particular child and the “norm” 

or “average” of a group of children. 13,14  

 

 

In order to track the motor function capacity of a child with CP as a therapeutic 

outcome, accurate measurement of motor function change is important.15  

 

 

There are various developmental assessment tests designed to identify children having 

high risk for clinically significant deviations or delay in development  such as Harris 

infant neuromotor test (HINT), Bayley Infant Neurodevelopmental test (BINS), Test of 

infant motor performance (TIMP), Alberta infant motor scale (AIMS), Gross motor 

function measure (GMFM), Peabody developmental motor scales (PDMS), Bruininks- 

Oseretsky test of motor proficiency, Functional mobility scale (FMS), Functional 

independence measure for children (WeeFIM), Paediatric evaluation of disability 

inventory (PEDI).16  
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The Harris Infant Neuromotor Test (HINT) is a simple, non-invasive, reliable scale 

created as an early screening tool for newborns in either clinical and research settings 

to identify neuromotor differences. The HINT consists of 5-item parent/caregiver 

section to assess the parents concern regarding child’s development, infant assessment 

section includes motor behaviour in various positions, measures an infant's head 

circumference, behavioural state and stereotypical behaviours. Infants between the ages 

of 3 to 12 months can be assessed on HINT's.17 

 

 

Bayley Infant Neurodevelopmental Screener (BINS) is a screening tool used to detect 

newborns and young children who would exhibit developmental and 

neurodevelopmental delays. Infants and young children between the ages of 3 and 24 

months are suitable for this screening test. The BINS evaluates four conceptual areas 

of ability: neurologic functions/intactness (posture, muscle tone, movement, 

asymmetries, abnormal indicators), receptive functions (visual, auditory, and verbal), 

expressive functions (gross motor, fine motor, and oral motor/linguistic), and cognitive 

processes (object permanence, goal-directedness, problem solving). The scale consists 

of 11-13 items for different age levels.18 

 

 

Alberta Infant Motor Scale (AIMS) evaluates an infant's gross motor development from 

birth until independent walking. It is an observational assessment tool. The primary 

goal is the early identification of motor issues. The scale consists of 58 items, assessing 

the control and integrity of antigravity muscles. The Test items are divided into four 

group: prone, supine, sitting, and standing position. Each item can be graded on three 
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motor performance characteristics: weight bearing, posture, and antigravity 

movements, based on observation of spontaneous behaviour. 19 

 

 

The Bruininks–Oseretsky Test of Motor Proficiency is a standardized test, with age-

specific items for the assessment of fine and gross motor function. The 46 items of the 

evaluation are divided into eight groups: running speed and agility, balance, bilateral 

coordination, strength, upper-extremity coordination, reaction time, visual-motor 

control, and manual dexterity and velocity. Children between the age group 4-21 are 

suitable for the test and it takes around 40-60 minutes to administer the scale.16, 20  

 

 

The Peabody Developmental Motor Scale (PDMS) identifies children with delayed 

motor development and evaluates whether their motor development skills have changed 

over time or in response to treatment. The PDMS includes fine and gross motor 

components that are scored separately. The PDMS-2 consists of six subsets: Reflexes 

(birth through 11 months), stationary (ability to sustain control of body with its centre 

of gravity), locomotion (ability to move from one place to another), object manipulation 

(ability to manipulate balls for children 12 months and older), grasping (ability to use 

hands), visual-motor integration (ability to use visual motor skills to perform eye-hand 

coordination tasks). The scale is standardised and normed for ages from birth through 

83 months. Items are graded on a three-point scale (0, 1, 2), with a score of 0 given 

when the child is unable or unwilling to attempt the item, a score of 1 signifying the 

emergence of the behaviour but with partial fulfilment of the successful performance 



INTRODUCTION 

 

 
10 

 

criterion, and a score of 2 given when the child performs the item in accordance with 

the given item criterion.16,21  

 

 

Pediatric Evaluation of Disability Inventory is a comprehensive clinical assessment of 

functional capabilities and performance in children between the age group of 6 months 

to 7.5 years. The scale is divided into three domains: Mobility, self-care and social 

function.13,16  

 

 

Functional Independence Measure for Children (WeeFIM) consists of 18 items 

involving six domains: self-care, sphincter control, transfers, locomotion, 

communication and social cognition. The degree of independence in these categories is 

evaluated using a seven-point scale. Although it is intended for kids between the ages 

of 6 months and 7 years, older kids with developmental difficulties and mental ages 

under 7 years may also utilise it.13,16  

 

 

Functional Mobility Scale (FMS) is designed to measure the ambulatory performance 

in children with CP. The FMS is useful as a means of classifying ambulatory ability 

and it accounts that child may demonstrate different ambulatory abilities and use 

different assistive devices to walk various distances. The FMS is administered via 

parent/patient interview. Ratings are given for each distance category whether the child 

uses wheelchair, walker or frame, crutches, sticks (canes), independent on level 
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surfaces or independent on all surfaces. The FMS evaluates a child's average 

performance in daily life rather than their greatest potential.10 

 

 

The gross motor development in CP can be characterised and predicted in terms of 

motor growth curves using the Gross Motor Function Measure (GMFM) and the Gross 

Motor Function Classification System (GMFCS) which provides information about 

how children with CP develop their gross motor skills, which can be used as a 

benchmark when evaluating interventions.22 

 

 

The Gross Motor Function Measure (GMFM) is a standardized observational, clinical 

tool. It was developed to rate the change in gross motor function in children with 

cerebral palsy. There are two versions of the GMFM: the original 88-item measure 

(GMFM-88) and the recent 66 item measure (GMFM-66). The tool is divided into five 

dimensions: Lying and rolling; sitting; crawling and kneeling; standing; walking, 

running, and jumping. The items are scored based on a four-point Likert scale ranging 

from 0- 3, where 0- does not initiate, 1- initiates, 2- partially completes, 3- completes 

for each item on the GMFM.23 

 

 

In order to identify significant improvements, outcome measures are crucial. These 

measurements assist occupational and physical therapists in treatment planning, 

monitoring patient progress, assessing the effectiveness of a treatment program, 

comparing and differentiating between individuals, and providing families objective 
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information. Professionals must choose an evaluation based on whether it aims to 

differentiate between individuals, analyse changes over time, or predict the outcomes 

or prognosis of the children. Additionally, as Kirshner and Guyatt highlighted in their 

methodological framework depending on the objective, these measurements have 

different implications for validity, reliability, and responsiveness. To be more precise, 

an evaluation tool must be responsive to change, a discriminative tool must be 

consistent and reliable between assessors, and a predictive tool must yield the same 

results as the benchmark for criterion validity. Therefore, the outcome measure should 

fulfil the purpose for which it was created and be applied to a population for which it 

was developed and validated. It must include relevant components and be feasible to 

utilise.24  

 

 

In CP, outcome measurement is significantly vital since knowing the value of 

treatments depends on having reliable methods for measuring the outcomes. Outcome 

measurement in children with CP present several challenges. Children with CP have a 

wide range of concerns that are chronic, hard to define, resistant to change, and more 

indicative of disability than illness. To effectively handle each child with CP, flexibility 

in measurement methodologies is required due to these variances.11 

 

 

Outcome measures must be reliable (constant across time and when utilised by multiple 

raters) and valid (appropriate to assess what the clinician or researcher wants to assess 

in a manner that makes intrinsic sense). Additionally, they must exhibit specificity—

the capacity to determine if a condition is present or absent in an individual, 
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responsiveness to change, the potential to recognize subtle but clinically significant 

changes. In individuals with complicated disabilities like CP, the wise selection of 

outcome measures is paramount.25  

 

 

Outcome tools are used to measure functional performance, as a baseline descriptive 

evaluation, to determine treatment objectives, and to assess the effectiveness of the 

treatment.  They can enhance patient and family motivation by offering scientific basis 

of results that important to patients and medical professionals. In order to document 

treatment results, identify therapeutic indications, assist in treatment selection, and 

assess treatments to see if the goals were achieved, outcome instruments should be 

utilised in the clinical assessment of children with CP.26   

 

 

Reliability can be defined as “The ability of a measure to give consistent scores on 

repeated assessments in the absence of change in the characteristic being studied”16  

Reliability, reproducibility, and repeatability is the ability of the diagnostic test to give 

repeatable or consistent results. It especially relates to an outcome measure's overall 

consistency.27 

 

 

The consistency of a diagnostic test—whether performed on the same patient by two or 

more raters, or on the same patient by the same rater on two or more occasions will 

determine the reliability.27 
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The consistency of measurement values derived from measurements repeated under the 

same conditions is a sign of reliability. In addition to being a scale's property, reliability 

is also an outcome measure's property and a property of the tool's output.  It is 

necessary to research the reliability of the outcome tool using various methods to 

decrease the error sources about the measurement tool.28 

 

 

A measurement tool's reliability is not an inherent or unchangeable quality. It can only 

be understood in the context of how a tool is being applied, which includes the traits of 

the test participants, the expertise and training of the examiners, the environment, and 

the quantity and timing of test sessions. Although reliability coefficients give us scores 

that can help us gauge how reliable a measuring system is, we must always use our best 

judgement when determining if a measurement is trustworthy enough for the 

application for which it is intended.29  

 

 

There are 4 general approaches to testing reliability: 

1. Test- Retest reliability 

2. Rater reliability 

3. Alternate forms 

4. Internal consistency 

 Test-retest reliability assessment determine whether an instrument can consistently 

measure subject performance. Here, to ensure that all testing settings are as constant as 
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possible, a sample of individuals is put through the same test twice. This form of 

research yields a coefficient known as a test-retest reliability coefficient.29 

 

 

The consistency of data collected by one tester over the course of two or more trials is 

referred to as Intra-rater reliability. When one rater makes two measurements, there is 

a chance of bias (memory of first score). The only approach to prevent this type of error 

is to blind the tester, withholding information of the first score until after the second 

trial is completed. 29  

 

 

The variability between two or more raters who evaluate the same subjects is known as 

Inter-rater reliability. Different raters are not always in agreement about the quality or 

quantity of the variable being assessed, even with clear operational definitions and 

equal expertise. It is most effectively evaluated when all the raters can measure a 

response in a single trial, allowing them to monitor a subject concurrently and 

independently of one another. Videotapes of patients performing activities have been 

proven useful for allowing multiple raters to observe and evaluate the exact same 

performance.29 

 

 

The Cohen kappa coefficient (and the related Fleiss kappa coefficient), inter-rater 

correlation, concordance correlation coefficient, intraclass correlation, Bland-Altman 

plot, and limits of agreement are some examples of the statistical tests that can be used 

to interpret the level of inter-rater reliability.27  
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The consistency of the results obtained from the same or different subjects at various 

times is called the reliability of a scoring scale. A scale's reliability is high if a score it 

produces does not change due to a person scoring it or the time it was scored. A scale 

will be a highly reliable tool if its scoring reliability is high.28 

 

 

Alternate forms are a type of evaluation where Some variables can be assessed using 

alternative versions of the same tool. It can be used in clinical settings where two 

instrument versions are compared to see if they yield similar results. Based on their 

statistical equivalence, many versions are regarded as reliable alternatives.29 

 

 

The internal consistency, also known as homogeneity reflects the degree to which the 

items that comprise a multi-item test are successful in evaluating the different facets of 

the same trait.29 

 

 

The reliability of the outcome measures is affected by the length of the scale, definition 

of the items, homogeneity of the groups, explanation of the outcome scale, duration of 

the scale, difficulty of scale, the characteristics of the items in scale, objectivity in 

scoring, the conditions of measuring, and reliability estimation method.  

• The length of the scale affects the variances of the observed values and the real 

values. 
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• The Expression of the Items in the Scale: If the item isn’t expressed as required, 

it is difficult to get required answers conditions prevent the expression of the 

items as required; can be perceived primarily as a result of bias, 

misunderstanding, and inadequacy. 

 

• Homogeneity of the Group: When other conditions are equal, the more 

homogeny group provides the more reliable scales. 

 

• The Duration of the Scale: If the scale is developed to be measured in a limited 

time, there could be a risk of decrease in the reliability of the scale due to 

insufficient time. Respondents must receive enough time to answer all the 

questions. Since time limit causes excitement and carelessness, the reliability of 

the scale can decrease. 

 

• Objectivity in Scoring: The scoring reliability depends on the scoring’s being 

objective. The items with two or more are the items with highest scoring 

reliability.  

 

• The conditions while making a measurement: The factors that affect 

measurement include the respondent's weariness, carelessness, and lack of 

sleep, the measurement's environment, and the temperature, which will cause 

unwillingness. This may affect the scale’s reliability in a negative way. 
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• The Explanation of the Scale: The same expressions must be used in the scale 

explanation part so that all the respondents will understand the same things. The 

aim of the scale must be clearly explained. 

 

• Difficulty of the Scale: The degree of difficulty of the items in the scales that 

aim to measure level of knowledge of the subject is another consideration. The 

knowledge scales must be created appropriately to the knowledge level of 

respondents. Since there will be little variation in the values, the scales with 

really difficult or extremely easy items won't be very reliable. 28 

 

 

The reliability of GMFM-66 in clinical practice is limited only to few countries. 

(Dutch, China, Thailand). These studies have been done including either only one 

specific type of CP, and also a very limited age range and limited GMFCS level. 

No single study including children with all types of CP, at various levels of GMFCS 

levels and the whole range of paediatric age were found. During our literature 

search we found that studies evaluating the reliability of GMFM tool in Indian 

clinical practice were scarce, which is a limitation of evidence-based practice in 

Indian paediatric rehabilitation. Thus, the aim of this study was to assess the inter-

rater and intra-rater reliability of GMFM-66 in Indian children with CP.  
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The present study’s objective was to evaluate the Inter-Rater and Intra-Rater Reliability 

of GMFM-66.  
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The history of Cerebral Palsy in the early to mid-19th century started with publications 

on brain lesions. The founder of orthopaedic surgery in England, William John Little 

(1810-1894), was the first personality to intensely engage in cerebral palsy. He carried 

out studies on patients with clubfoot and delivered lectures on the same. He described 

CP in these lecture series as: “…in many instances the spasmodic affection is produced 

at the moment of birth or within a few hours or days of that event…”. Little classified 

data of patients with generalized spasticity, noted associations with varying degrees of 

prematurity, difficult protracted labour requiring forceps delivery and severe asphyxia 

with convulsions.  By the end of nineteenth century, Little coined the term, "Little's 

Disease" to describe the condition of spastic diplegia.30  

 

 

The first definition of cerebral palsy (CP) was as “a disorder of posture and movement 

due to a defect or lesion of the immature brain.” Along with motor disorders cerebral 

palsy is often accompanied by disturbances of sensation, communication, perception, 

cognition, and/or behaviour, and/or by a seizure disorder.” 2 to 2.5/1000 live births is 

considered to be the incidence of CP. In the developing countries the prevalence rate 

tends to be in a similar range.31 

 

 

CP is a heterogenous disorder that includes a wide variety of clinical phenotypes and 

motor impairments. CP can be classified according to its motor type, topography of the 

motor impairment, or by the degree of functional impairment. In the literature, CP has 

been classified into four main motor types:  spastic (most common form, child presents 
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with marked hypertonicity and muscular resistance to movement), dyskinetic 

(distinguished by athetosis or dystonia), ataxic (child presents with difficulties with 

coordination), and hypotonic (decreased muscle tone) CP. In terms of topography, 

hemiplegia refers to involvement of 1 side of the body. Diplegia involves lower 

extremities to a greater extent than the upper extremities, and quadriplegia refers to 

involvement of all 4 extremities. The cause of CP is multifactorial. It can be a result of 

a brain injury occurring during prenatal, perinatal, or postnatal periods. Different brain 

structures exhibit varying degrees of susceptibility to insult or injury at various 

gestational ages. This further supports the idea that CP can develop at any point during 

antenatal period as a result of multiple injuries sustained during development.  Despite 

advances in diagnostic techniques, a specific cause is found for no more than 50% to 

75% of CP cases. Due of the convoluted interactions between genetic and 

environmental factors, CP is regarded as a complex disease. Suspicion of CP’s genetic 

basis stems from its syndromic presentations and its association with twinning 

(especially the monozygotic variant), congenital anomalies and consanguinity. Human 

genome sequencing, including chromosomal analysis, whole exome sequencing and X-

chromosome exome sequencing in population studies led to the identification of various 

gene mutations that are linked to the development of CP. This indicates that no single 

CP gene exists but that multiple genes are involved. This genetic heterogeneity 

highlights the complexity with which genes contribute to the development of CP.32  

 

 

A systematic review and meta-analysis were done in India to find the pooled- 

prevalence of CP in Indian children.  The authors searched the published literature from 

different databases and from the unpublished literature. Prospective/retrospective, 
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cross-sectional, and cohort studies of children with CP in the Indian population were 

screened. The overall pooled prevalence of CP per 1000 children surveyed was 2.95 

(95% CI 2.03–3.88). The prevalence of CP reported in urban, rural, and urban-rural 

settings was 2.29 (95% CI 1.43–3.16), 1.83 (95% CI 0.41–3.25) and 4.37 (95% CI 7.05–

7.58) respectively. India's current CP prevalence is very similar to global estimates. The 

majority of children with cerebral palsy had spastic diplegia, according to the included 

research. For spastic diplegic cerebral palsy, preterm birth is a significant risk factor, 

whereas for spastic quadriplegic cerebral palsy, birth asphyxia is a risk factor. Given 

the current illness prevalence, it is necessary to redistribute resources and review the 

execution of current policies for the prevention and management of CP.7  

 

 

A systematic review was conducted to find the best available evidence for early, 

accurate diagnosis of CP. The results noted that in infants, clinical signs and symptoms 

of CP emerge and evolve before age 2 years; therefore, a combination of standardized 

tools should be used to predict risk in conjunction with clinical history. The term-age 

magnetic resonance imaging (86–89% sensitivity), Prechtl Qualitative Assessment of 

General Movements (98–100% sensitivity), and Hammersmith Infant Neurological 

Examination were the most effective screening tests for identifying risk before 5 

months' corrected age (90 percent sensitivity). The Hammersmith Infant Neurological 

Examination (90 percent sensitivity), magnetic resonance imaging (86-89 percent 

sensitivity), and the Developmental Assessment of Young Children are the most 

effective methods for identifying risk after 5 months corrected age (83 percent). Infancy 

makes it more challenging to determine the topography and severity of CP, therefore 
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clinical judgments may benefit from using magnetic resonance imaging and the 

Hammersmith Infant Neurological Examination.33  

 

 

Physical therapists incorporate a functional outcome approach to determine 

intervention needs and use standardized tests to determine deviation from age-expected 

norms. Accurate measurement is very important in finding diagnosis, identifying risks, 

determine eligibility for service, plan intervention, document change over time and 

research purpose.34 

 

 

Physical therapists use various tests to document children's motor behaviour and 

sensory-perceptual, cognitive-language, and social-emotional functioning. The 

appropriate test can be selected after the determination of the purpose of testing by the 

therapist. If the purpose of a test is to identify motor handicaps among children in a 

school system or establish a specific age level for an individual child, then a norm 

referenced test would be used. If a physical therapist wants to plan an intervention 

program or determine its effectiveness by examining an individual child's performance, 

a criterion-referenced test would be appropriate.14  

 

 

Norm-referenced tests are designed to examine the individual performance in relation 

to the performance of a representative group. They are generally not related to 

instructional objectives, do not use task analysis, and are designed to delineate 

differences among individuals. Norm-referenced tests are not, therefore, sensitive to 
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and should not be used to evaluate the effects of instruction. Administration of norm-

referenced tests should be in a standard manner. 

Glaser introduced the term criterion-referenced measures. Knowledge of an individual's 

performance on a such measure provides explicit information as to what he can and 

cannot do, thereby providing an index of competence that is independent of the 

performance of others. Criterion-referenced tests document individual performance in 

relation to a domain of information or specific set of skills where the child's 

performance is compared with an external criterion or standard of performance. The 

findings are without regard to the distribution of scores achieved by other individuals 

of the same age. These tests are related directly to instructional objectives, are based on 

task analysis, and are designed to measure changes in successive performances of an 

individual. These tests, therefore, are sensitive to and can be used to measure the effects 

of instruction. These tests may or may not be administered in a standard manner and 

scoring is based on absolute standards.14 

 

 

Few of the criterion-referenced tests are Functional independence measure for children 

(weefims), School Function Assessment (SFA), Neonatal Individualised 

Developmental Care And Assessment Program (NIDCAP), Neurological Assessment 

Of The Preterm And Full Term Born Infant (NAPFI), Neonatal Oral Motor Assessment 

Scale (NOMAS), Neonatal Neurobehavioural Examination (NNE), Degangi-Berk Test 

Of Sensory integration (TSI), Developmental Programming For Infants And Young 

Children-Revised (DPIYC), Erhardt Developmental Prehension Assessment (EDPA)- 

2nd edition, GMFM, Infant Motor Screen (IMS), Infant/Toddler Symptom Checklist 
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(ITS), Infant Developmental Screening Scale (IDSS), Infant Neurobiological 

International Battery (INFANIB), Neonatal Behavioural Assessment Scale (NBAS).34  

 

 

Norm-referenced tests are Toddler & Infant Motor Evaluation (TIME), PEDI, PDMS, 

Ages & Stages Questionnaire Revised (ASQ), Batelle Developmental Inventory (BDI), 

Battelle Developmental Inventory Screening Test (BDI-S), BINS, Bayley Scales Of 

Infant Development-II, Bruininks Oseretsky Test Of Motor Proficiency (BOTMP), 

DENVER-II, Developmental Test Of Visual Perception-2nd Edition (DTVP-II), 

Movement Assessment Battery For Children (Movement ABC), Milani-Comparetti 

Motor Development Screening Test-3rd Edition (MC), Miller Assessment Of 

Preschoolers (MAP).34 

 

 

Physical therapists include norm-referenced and criterion referenced tests in the 

assessment process and use clinical observations and expertise in assessing motor 

development to determine why a child has dysfunction or motor delays. The further 

interventions are usually aimed at underlying problems. Criterion referenced motor 

development tests that analyse tasks are usually more helpful in planning the 

intervention programs and measuring the change than are norm-referenced tests. Norm-

referenced tests are used for diagnostic and placement purposes. Although 

observational skills are predominantly used by physical therapists to evaluate 

qualitative aspects of movement, both norm-referenced and criterion referenced tests 

are essential for ensuring credibility in the process of assessment and for 
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communicating any information regarding the need for intervention, the type of 

intervention necessary, and changes in the child's function.14  

 

 

Developmental tests are important to identify the risk of developmental delay, 

determining eligibility for services, planning of intervention, documenting change over 

the time, to determine the efficacy of treatment over the time and/or research purposes. 

These tests also include evaluative measures designed to measure change over time or 

response to an intervention, tests can be used as screening tools to promote early 

intervention for children at risk for delays and to plan interventions and measure 

progress over time. Selection of appropriate tests and measures for the examination 

depends on the purpose of the assessment. Selection of an appropriate test, requires 

some guidelines to adhere to for evaluation. Six criteria have been proposed for 

evaluating a screening test. These can be applied to any assessment test. Namely, 

acceptability, simplicity, cost,  appropriateness, reliability, and validity. Developmental 

assessments may be considered in several broad categories. Screening tests identify 

deficits in a child’s performance that indicate a need for further assessment and 

services. Assessment of components of tests address specific areas of functioning 

(Namely, reflex status or gross motor ability). Comprehensive developmental scales 

evaluate all the areas of development. Functional assessments include evaluation of 

essential skills required in the child’s natural environments like home and school. 

Outcome and health-related quality-of-life (HRQOL) measures are used to assess 

patient functioning in multiple life domains. Screening tests include HINT and BINS. 

Tests for motor function include Test of Infant Motor Performance, AIMS, GMFM and 

PDMS. Comprehensive Developmental Scales include Bayley Scales of Infant and 
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Toddler Development, Battelle Developmental Inventory. Assessment of Functional 

Capabilities include PEDI and Functional Independence Measure for Children. 

Paediatric outcome measures and HRQOL measures include Paediatric Quality-of-Life 

Inventory and Paediatric Outcomes Data-collection Instrument.13 

 

 

Traditional assessment instruments, such as norm-referenced developmental 

evaluations, over the time are inadequate in documenting subtle variations in functional 

motor skills in children with neuromuscular dysfunction such as CP. The literature 

repeatedly emphasizes the necessity for assessment tools to objectively assess gross 

motor functions in these children. Although several methods for evaluating gross motor 

function have been created, only a small number of these tools met the criteria for 

validity and reliability with regard to responsiveness to changes in gross motor 

performance in children with CP. It is clear that reliable and valid tools are required to 

track changes in motor function over time in order to maximise the chance of 

identifying clinically significant therapy effects, even if they are small. The GMFM 

scale is used by many rehabilitation specialists for clinical and research purposes to 

measure change over the time, and the effectiveness of interventions to affect change.35 

 

 

A study was conducted to address the need for a standardized system to classify the 

gross motor function of children with CP. The purposes of this study were to construct 

a GMFCS for children with CP, to examine content validity through nominal group 

process and Delphi survey consensus methods involving the developmental therapists 

and paediatricians and to determine interrater reliability of the classification system. A 
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five-level classification system was proposed representing clinically meaningful 

distinctions in motor function. In keeping with the WHO’s construct of disability, they 

focused on classification system on self-initiated movement, with emphasis on function 

in sitting and walking. Each classification description was broad and intended to 

determine which level most closely resembles a child’s current gross motor function. 

The team involved indicated that the classification system has applications for clinical 

practice, research, teaching and administration and suggested that this classification 

system would help professionals to present information on child’s current functional 

abilities and assist families and professionals in planning for child’s need, including 

recommendation for use of assistive technology.36 

 

 

In 2001, the WHO published the International Classification of Functioning, Disability, 

and Health (ICF) for member states to use to standardize health and disability data 

worldwide. The ICF describes disability as dysfunction at 1 or more of 3 levels: 

impairment of body structures (limbs or organs) or functions (psychological or 

physiological), limitations in activities (actions by the individual or execution of tasks), 

and restriction of participation (involvement in life situations). Classification of 

impairments includes motor abnormalities, hypertonia (spasticity, dystonia,) 

hyperkinetic movements (dystonia, tremors, chorea, and athetosis), negative signs 

(characteristics that are decreased or insufficient, including weakness, poor selective 

motor control, ataxia and apraxia) and topographical distribution (hemiplegia, diplegia, 

quadriplegia. Classification of activity limitations include GMFCS, FMS and Manual 

Ability Classification System (MACS). GMFCS is a system which rates patients 

ambulatory function including use of mobility aids and performance in sitting, standing 
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and walking activities. It intends to classify child’s level of gross motor function on a 

5-point ordinal scale. FMS is a measure of ambulatory performance in children with 

CP, which accounts for child’s ambulatory abilities and use of different assistive 

devices to walk across various distances. There are currently no classification 

systems existing for participation restrictions.10  

 

 

A study was conducted with an objective to provide an overview of functional 

assessment measures for children with CP, supporting the selection and the 

interpretation of results from measures. Seventeen instruments are used in paediatric 

rehabilitation and paediatric physical therapy to assess the functional motor abilities of 

children with CP. They were: AIMS, Barthel Index, Bayley Scales of Infant 

Development (BSID), Browder Checklist, Bruininks–Oseretsky Test of Motor 

Proficiency, Functional Motor Assessment Scale, GMFM, the Gross Motor 

Performance Measure (GMPM), the Kenny Self-Care Evaluation, the Miller 

Assessment of Preschoolers (MAP), the Motor Age Test (MAT), Motor Development 

Checklist (MDC), Movement Assessment Battery for Children (Movement ABC), 

PDMS, PEDI, Test of Motor Impairment (TOMI-H), and WeeFIM. It was concluded 

that only two evaluative assessment measures, GMFM and PEDI, fulfil the criteria of 

reliability and validity with respect to responsiveness to change.16  

 

 

A systematic review was done to review the level of evidence of the psychometric 

properties of outcome measures for motor or functional skills for children with CP 

classified across I to V levels of the GMFCS. Four outcome measures which included 
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GMFM, Gross Motor Performance Measure, PEDI, and WeeFIM were identified from 

twelve articles. The primary aims of this systematic review were to examine validity, 

reliability, responsiveness, and clinical utility of outcome measures to assess changes 

in motor or functional skills in children and adolescents with CP and to evaluate both 

the quality and the results of the studies of the measurement properties. GMFM in all 

versions was the most investigated measure providing the best results, with the 

strongest evidence for validity and responsiveness properties. To determine the 

stability, the reliability evidence needs to be improved.24  

 

 

A systematic review was conducted to identify valid, reliable, and clinically practical 

measures of function/activity for children with CP. Seven studies on six outcome 

measures met the inclusion criteria. These outcome measures were GMFM-66, 88, 

PEDI, Paediatric Outcomes Data Collection Instrument (PODCI), WeeFIM, and the 

Gillette Functional Assessment Questionnaire (FAQ). Of these, only three outcome 

measures emerged as potentially appropriate for testing function in children with CP, 

the GMFM-88, GMFM-66, and PEDI. However, the GMFM-88 had weaknesses, 

namely its long completion time and floor and ceiling effects. A weakness the GMFM-

88 and -66 share is their one-dimensionality; they only test gross motor capacity. PEDI 

demonstrates excellent responsiveness to change across domains, including motor 

function. It is a measure of performance, that is, a child’s actual activity in his or her 

everyday environment, and is much more closely aligned with the International 

Classification of Functioning, Disability, and Health (ICF) domains.25  
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The original GMFM used in the field testing and described by Russell et al. had 85 

items which was further modified to GMFM-88. Due to the ordinal nature of the scale 

and the greater number of items, the responsiveness of GMFM-88 was likely minimised 

for children functioning at the extremes of the scale. Another limitation was the large 

number of items needed to get a total GMFM percent score. Some users started 

choosing to assess children only on selected dimension which was most relevant to the 

child’s functional level and the child’s goals as it saved time of administration and 

scoring. In an effort to improve the interpretability and clinical usefulness of the 

GMFM, Rasch analysis (partial credit model) was applied to the GMFM-88. Rasch 

modelling identified 66 items from the original 88-item that formed a unidimensional 

hierarchical scale, the GMFM-66. The test-retest reliability results demonstrated that 

the GMFM-66 showed a high level of stability over time giving an ICC 0.993.23  

 

 

GMFM-66 is considered as gold standard to measure the gross motor function in CP 

children. Study was done to estimate reliability and validity of versions of GMFM-66. 

One version involves an item set approach and other one includes a basal and ceiling 

approach. 26 children with CP were involved from 2 to 6 years of age across all GMFCS 

levels. Two independent raters administered both the abbreviated versions in the first 

session, next GMFM-66 was administered. Thereafter, during the second session; same 

raters administered only the abbreviated versions. Concurrent validity, comparability 

of versions, and test-retest reliability were determined with ICC. The results noted that 

both the versions showed higher levels of validity with ICC of 0.99, reflecting the 

associations with the GMFM-66. Both versions were highly reliable with ICCs of 

greater than 0.98. Study concluded that both versions can be used in clinical approach 
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or research. However, basal and ceiling approach is recommended as preferred 

abbreviated version of GMFM-66.37 

 

 

An analysis was carried to evaluate the measurement accuracy, validity, and change-

responsiveness of GMFM-66 that was created using Rasch analysis. A stratified 

random community-based sample of 537 children with CP was used to determine the 

validity by looking at the item hierarchy and GMFM-66 scores for various groups of 

kids. Examining test-retest reliability required data from 19 additional children with CP 

who were tested twice, one week apart. The GMFM-66 was shown to have strong 

psychometric characteristics. The GMFM-66's hierarchical structure and interval 

scaling, compared to the 88-item GMFM, can provide a better knowledge of motor 

development for children with CP and can also help in scoring and data interpretation.38  

 

 

A study was done in China to check the reliability and validity of the 66- item version 

of the GMFM to assess the gross motor functions of children less than 3 years old with 

CP. One hundred and seventy-one children diagnosed with CP. The reliability and 

validity of GMFM-66 were evaluated by analysing the correlation between the total 

scores and between the change of scores of the two GMFM versions. It was found that 

the interscorer reliability and test-retest reliability of GMFM-66 were both high. The 

results stated that the GMFM-66 has good reliability and validity in evaluating the gross 

motor functions in children with CP under the age of three. In the early stages of CP 

intervention, the GMFM-66 provides a valid and accurate measure of gross motor 

function in the early intervention of children with CP. 39 
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A study using an explorative cross-sectional online survey was conducted to explore 

the therapist’s experiences with the GMFM-66 and application of the measure in Dutch 

clinical practice. Fifty-six respondents were included in the analysis. 52 questions 

spanning across five categories were created in order to understand more about the 

various ways through which therapists utilise the tool and their motives. They were 

baseline characteristics, level of experience with GMFM-66 and overall impression of 

the instrument; GMFM-66 versus GMFM-88; goal and target-population; 

administration and scoring; interpretation. The questions utilised were a variety of 

structured and unstructured. The survey was formatted on Formdesk, it’s a software 

tool to be administrated securely and electronically. The target population consisted of 

pediatric physiotherapists in the Netherlands who used GMFM-66 scale at least once 

in the previous 6 months, which was checked through the first item of the questionnaire. 

Overall, the therapists expressed a positive opinion on the GMFM-66 for its user-

friendly administration and benefits of the Gross motor ability estimator.40 

 

 

A cross-sectional study was conducted in Taiwan to assess the responsiveness of the 

GMFM-88 and its second version, the GMFM-66, in children with cerebral palsy. A 

total of 65 CP kids were enlisted. The children's motor skills were assessed twice, with 

a mean interval of 3.5 months, using all of the GMFM-88 items. Comparing change 

scores (sensitivity to change) across a mean period of 3.5 months allowed researchers 

to assess responsiveness, as well as how well the measures could distinguish between 

groups with varying levels of clinically significant improvement (valid responsiveness). 

This study concluded that the GMFM-66 performed better overall than the GMFM-88 

due to the consistency of GMFM scores with the therapists' assessments of motor 
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improvement. In responsiveness to clinically meaningful improvement, the sensitivity 

of both the scales, GMFM-66 and GMFM-88 were similar, but GMFM-66 likely had 

better specificity.41  

 

 

A comprehensive literature search was conducted to identify studies published from 

January 2000 through January 2011 that reported the accuracy of GMFM-88 and 

GMFM-66 to measure changes over time in children with CP undergoing interventions. 

It was noted that each of the studies included in this review provides continuing 

evidence of the usefulness of these tools and evidence that the GMFM is a valid 

outcome tool with clinical relevance. The results of this review suggested that both the 

scales, GMFM-88 and GMFM-66 version are useful and valuable in assessing 

functional motor abilities of children under 17 years of age with CP and are able to 

detect clinically significant change in gross motor function in children under seventeen 

years of age with CP based on children age, severity of impairment, intervention and 

frequency.35 

 

 

Physical therapists frequently use the GMFM-66 with the GMFCS to examine gross 

motor function in children with CP. A study was conducted to improve the clinical 

utility of this gross motor measure by developing cross-sectional reference percentiles 

for the GMFM-66 within levels of the GMFCS. Percentiles were created using a total 

of 1,940 motor measurements from 650 children with CP. These findings were from a 

subsample of participants in a longitudinal cohort study published in 2002, stratified by 

age and GMFCS. Cross-sectional reference percentiles were created using the 
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traditional LMS (skewness-median-coefficient of variation) technique. Reference 

curves were made for the GMFM-66, plotted at the 3rd, 5th, 10th, 25th, 50th, 75th, 

90th, 95th, and 97th percentiles, according to age and GMFCS level. The reference 

percentiles allow for the appropriate normative interpretation of GMFM-66 scores 

within GMFCS levels, extending the clinical relevance of the GMFM-66 and GMFCS. 

Therapists must carefully take into account the significant variability in change that is 

characteristic among children with CP when assessing change in percentiles over 

time.42  

 

 

A retrospective, cross-sectional investigation was done to ascertain the correlations 

between spasticity, strength, and the functional parameters of gait and gross motor 

performance. Ninety-seven participants with spastic diplegic CP were tested once.  

Spasticity and maximum strength were measured with a KinCom dynamometer. Gait 

analysis was done to assess kinematic and linear factors, including ankle dorsiflexion, 

foot progression, knee and hip flexion, pelvic tilt at initial contact, and trunk rotation 

range of motion, during gait and Linear variables included gait speed, stride length, and 

cadence. The GMFM-66 and the GMFM walking, running, and jumping dimensions 

were used to assess gross motor function. The correlations between spasticity and 

strength were determined using multiple linear regression analysis. It was noted that 

Spasticity did not account for a substantial amount of explained variance in gait and 

gross motor (up to 8% for the GMFM walking, running & jumping dimension). 

Moderate to high correlations existed between strength and gait linear data and 

function, accounting for up to 69% of the explained variance.43 
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A study was conducted to investigate the impact on motor function, quality of 

movements and everyday activities of three hours of goal-directed activity-focused 

physiotherapy for five days a week, for three weeks, in a group setting. A repeated 

measures design was applied with three baseline and two follow up assessments which 

were immediately and three weeks after intervention. Twenty-two children with 

hemiplegia, diplegia, quadriplegia and ataxia type of CP between the age group of 3-9 

years participated in the study. All levels of GMFCS and Manual Ability Classification 

System (MACS) were represented. A main effect of time was shown in GMFM-66 

which was the primary outcome measure with a mean change of 4.5 (p < 0.01) from 

last baseline to last follow up assessment. The main effect of GMFCS-level was 

significant, indicating that children classified to level I-II had higher GMFM-66 scores 

than children classified to level III-V. A relationship between time and GMFCS levels 

was detected, suggesting that children in levels I and II of the GMFCS improved more 

than those in levels III and V. 
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Source of data: Sample was collected from Out Patient Department (OPD) No. 13, 

Paediatric Physiotherapy O.P.D, S.D.M College of Medical Sciences and Hospital, 

Sattur, Dharwad. 

Study subjects:   Children diagnosed with CP from 2 years to 16 years 

 

SELECTION CRITERIA: 

Inclusion Criteria:   

1) Children diagnosed with CP by a Medical practitioner 

2) Children of either gender. 

3) Children between 2 years - 16 years of age 

4) Children of parents who consented for their child’s participation in the study 

5) Rater having a Master’s Degree and a minimum of 2 years of experience in Pediatric 

Physiotherapy.  

   Exclusion Criteria:   

1) Children with pure congenital musculoskeletal or neuromuscular disorders other 

than CP 

2) Children with acquired brain injury 

3) Children who had received Botox-treatment in the 6 months prior to enrollment in 

the study. 

4) Any condition other than CP (post Central Nervous System infections sequels, 

genetic syndromes) 
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• Study area:  

The study was conducted at the Paediatric Physiotherapy O.P.D. on the premises of 

SDM College of Medical Sciences and Hospital, Dharwad, which is tertiary care 

hospital that caters to the people of North Karnataka mainly those residing in Dharwad 

district.  

• Study period:   One year        

 

METHODS OF COLLECTION OF DATA: 

• Study design: Observational Study Design            

• Sampling:  Convenient sampling. 

• Sample size: A convenient sample of 25 children with CP was included in the 

study.  

Considering that 15% children included in the study may not have performed at 

least 13 items on the tool which is a pre-requisite for scoring the tool, an additional 

15% (4 children) children were included in the study. Thus, making the sample size 

29.  

• Sampling procedure: All children with CP visiting the OPD were screened for the 

inclusion and exclusion criteria prior to inclusion in the study.  
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• Study instrument:    

1) Parent/Caregiver Information sheet and Written Informed consent form  

2) Raters consent form 

3) Demographic Data Sheet  

4) Stationary items – pencil, paper, eraser. 

5) GMFM-66 scoring sheet 

6) GMFM equipment’s as per GMFM manual 

7) A camera 

 

• Study Method: 

Ethical clearance was obtained from Institutional Ethical Committee of S.D.M College 

of Medical Sciences and Hospital, Dharwad. Participating children were selected 

according to the inclusion and exclusion criteria. Parents were explained about the need 

and purpose of the study. They were also informed that GMFM-66 assessment would 

be video graphed for the study purpose. Informed consent for the same was obtained 

from the parents of these children. The obtained videos were first screened by the 

researcher for the minimum criteria of at least 13 item performance of GMFM-66. 

Three paediatric physical therapists, with minimum 2 years of experience in paediatric 

physical therapy, scored the children on the GMFM-66 based on the videos provided 

by the researcher twice at an interval of two weeks for the purpose of inter rater and 

intra rater reliability. The scoring by the raters were collected and calculated using the 

GMAE software by the researcher. 
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• Data collection:    

          The study was commenced after obtaining the Ethical clearance certificate from the 

Institutional Ethical Committee. As the children with CP reported to the Paediatric 

Physiotherapy OPD for rehabilitation services, goals of the study were explained to the 

parents/ guardians of the children who met the criteria set for the study. A written 

informed consent was taken before the child’s inclusion in the study and assessment on 

GMFM-66 was done through video recording. 

 

Each child’s videos were of approximately 15-20 minutes duration. The videos were 

recorded while performing the motor abilities in each dimension including lying and 

rolling (4 movements), sitting (15 movements), crawling (10 movements), standing (13 

movements) and walking, running and jumping (24 movements). Every child was 

encouraged to perform each movement in all the dimensions by the researcher, while 

another paediatric physical therapist videotaped the children’s performance. Data of 

children who did not perform at least 13 items on the GMFM-66 were excluded from 

the data analysis.  

 

Thereafter, the child’s assessment video clips were shared with the raters via Google 

Drive, where the assessment video was accessible only to the rater. The assessment 

video was only in view format and not-downloadable. After a limited time period the 

file was made inaccessible to the rater. The raters independently watched the video 

recordings and scored each child according to the guidelines in GMFM-66 manual. The 

video clips of all children were assessed on two occasions at an interval of two week 

by the same raters without the child’s identification. The score sheet was collected by 
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the researcher on completion of the scoring and assessment video was made 

inaccessible to the raters. The score sheets were further collected by the researcher for 

the items scored and performed. The scores of both the assessments were later 

calculated using the GMAE software by the researcher. Data thus collected was 

subjected to appropriate statistical analysis.   
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40 children with CP were screened for the inclusion and exclusion criteria during the 

study period for participation in the study. Parents of 4 children were unwilling to video 

graph their children, 7 children with CP could not complete 13 items on GMFM-66. 

Parents of 29 children agreed for their child’s participation in the study through 

videography. Thus, the screening of children was ceased as the intended sample size was 

achieved. The data of these 29 children was included in the study for data analysis.  

 

Descriptive analysis was done and presented as means, percentages, frequencies and 

standard deviations. Further data analysis was performed using Z-score for two 

population proportion and Intraclass correlation coefficient using the IBM SPSS 

Statistics 28.0 software.  

 

All calculations were performed at 95% confidence interval with p < 0.05 being 

considered as statistically significant. Reliability analysis was done using the IBM 

Statistical Package for Social Sciences (SPSS) Statistics 28.0 software. The obtained 

ICC was computed by a single-rating, absolute agreement, 2-way mixed effects model 

for Intra-Rater Reliability and mean of 3 raters, absolute agreement, 2- way mixed 

effects model for Inter- Rater Reliability using 95% confidence interval. 
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Table 1: Demographic details of the participants.  

 

Table 1 shows the demographic data of the included sample. The study included 16 

(55.17%) girls and 13 (44.82%) boys with a mean age of 8.93 (±3.87) months and 9.61 

(±5.07) months respectively. Z score for 2 population proportion showed that there was 

no significant difference in the ratio of girls and boys participating in the study with Z = 

0.7878 and p = 0.43. The mean ages of the girls and boys were also not significantly 

different with t = -0.398 at p = 0.6. The mean age of all the participants was 9.24 (±4.48). 

Children with GMFCS level I, II, III and IV were 17 (58.6%), 7 (24.1%), 2 (6.89%) & 

3 (10.3%) respectively. However, there were no children with GMFCS level 5. Number 

of spastic diplegics [16(55.1%)] were highest followed by hemiplegics and 

quadriplegics [5(17.2%)].  

Characteristics  

Age Mean (± SD) 9.24 (±4.48) 

Male N (%) 13 (44.8%) 

Female  N (%) 16 (55.1%) 

GMFCS Level I - N (%) 17 (58.6%) 

GMFCS Level II - N (%) 7 (24.1%) 

GMFCS Level III - N (%) 2 (6.89%) 

GMFCS Level IV - N (%) 3 (10.3%) 

GMFCS Level V - N (%) 0 

Spastic diplegia  - N (%) 16 (55.1%) 

Hemiplegia (L/R) - N (%) 5 (17.2%) 

Quadriparesis - N (%) 5 (17.2%) 

Mixed - N (%) 3 (10.3%) 
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Table 2: Inter rater reliabilities of total scores and each dimension of GMFM-66 

by three independent raters. 

 ICC 

95% Confidence Interval 

Value p-value Lower 

bound 

Upper 

bound 

Dimension 1 1.000 - - - - 

Dimension 2 0.991 0.983 0.996 134.031 <0.001* 

Dimension 3 0.936 0.882 0.968 15.970 <0.001* 

Dimension 4 0.992 0.986 0.996 129.225 <0.001* 

Dimension 5 0.998 0.996 0.999 444.807 <0.001* 

Total GMFM-66 0.820 0.666 0.910 5.450 <0.001* 

*p ≤ 0.05 is statistically significant. 

 

Table 2 shows the inter-rater reliability of the tool when rated by 3 independent raters. 

Dimension 1 showed a perfect agreement with an ICC value of 1 with no variance in 

the scores. Dimension 2, 3, 4 and 5 had an excellent reliability with an ICC value of 

0.991, 0.936, 0.992 and 0.998 respectively. The total GMFM-66 score had a good inter-

rater reliability with an ICC value of 0.82. The Cronbach’s Alpha was 0.816 and the 

results were significant with a p-value of <0.001.  
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Table 3: Intra rater reliabilities of total scores and each dimension of GMFM-66 

by three independent raters. 

 

ICC 

95% Confidence 

Interval 
Value P value 

Lower 

bound 

Upper 

bound 

R
A

T
E

R
 1

 

Dimension 1 1.000 - - - - 

Dimension 2 0.991 0.981 0.996 225.169 <0.001* 

Dimension 3 0.982 0.962 0.991 113.481 <0.001* 

Dimension 4 0.998 0.995 0.999 840.105 <0.001* 

Dimension 5 0.998 0.995 0.999 909.314 <0.001* 

Total GMFM-66 0.979 0.954 0.990 105.603 <0.001* 

R
A

T
E

R
 2

 

Dimension 1 1.000 - - - - 

Dimension 2 1.000 - - - - 

Dimension 3 0.993 0.985 0.997 268.861 <0.001* 

Dimension 4 0.990 0.979 0.995 196.660 <0.001* 

Dimension 5 1.000 0.999 1.000 6796.524 <0.001* 

Total GMFM-66 0.937 0.867 0.970 33.305 <0.001* 

R
A

T
E

R
 3

 

Dimension 1 1.000 - - - - 

Dimension 2 0.994 0.986 0.997 375.490 <0.001* 

Dimension 3 0.998 0.996 0.999 1086.429 <0.001* 

Dimension 4 0.998 0.995 0.999 862.734 <0.001* 

Dimension 5 1.000 0.999 1.000 5277.989 <0.001* 

Total GMFM-66 0.957 0.910 0.980 48.117 <0.001* 

*p ≤ 0.05 is statistically significant. 
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Table 3 shows the intra rater reliability scores of the 3 raters.  

Dimension 1 of all the raters were in perfect agreement with an ICC value of 1 with no 

variance in the scores. Dimension 2, 3, 4, 5 and total score of Rater 1 had excellent intra 

rater reliability with an ICC value of 0.991, 0.982, 0.998, 0.998 and 0.979 respectively 

with a p-value of <0.001. 

 

The ICC values of Rater 2 for dimensions 3, 4, 5 and total scores were 0.993, 0.990 and 

0.937 respectively with a p-value of <0.001. Dimension 2, had an ICC value of 1 with 

no variance in scores.  

 

Dimension 2, 3, 4 and total score of Rater 3 had excellent intra rater reliability with an 

ICC value of 0.994, 0.998, 0.998, 1 and 0.957 respectively with a p-value of <0.001.  
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Children with CP visiting the centre for rehabilitation services were screened for the 

inclusion and exclusion criteria during the study period. Parents of 40 children initially 

agreed for their child’s participation in the study. Data of 11 children could not be 

included due to various reasons mentioned before. 

 

 

In the present study, the age of children ranged from 2 years to 16 years. Children with 

various types of CP were included. Among which Spastic diplegia were highest, 

followed by hemiplegia, quadriparesis and mixed type of CP. This data is in coherence 

with other studies which report that spastic diplegia is the most common clinical 

phenotype of CP.44,45 

 

 

Children across various GMFCS level were recruited consisting of children at GMFCS 

level I being highest, followed by level II, level III, and level IV.  

 

 

Participants in all the GMFCS levels had distinct motor function profiles and 

represented a range of CP types with varying degrees of severity. In the present study 

it was noted that children with CP at their GMFCS level had a significant correlation 

with their GMFM scores. Children with lower GMFCS levels had higher GMFM-66 

scores. This result is in coherence with a study which stated that children categorised 

as levels I or II had higher GMFM scores than children classified as levels III or IV. A 

significant interaction was found between GMFM scores and the child’s GMFCS 

level.35,46 
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The present study demonstrated that the GMFM-66 has good psychometric properties. 

The inter-rater reliability of GMFM-66 was found to be good for total score and an 

excellent reliability at each of the five-dimension level of the scale. Previous studies 

also report excellent inter-rater reliability for GMFM-66 scale.15,38 

 

 

The intra-rater reliability of the present study showed an excellent correlation across all 

the dimensions of lying and rolling, sitting, crawling and kneeling, standing, walking, 

running and jumping and total score. Previous studies have been done with similar 

number of research raters but at the difference of 1 week apart where as in our study it 

was done at an interval of 2 weeks which will be more appropriate for the rater to forget 

previous scoring. The videos were sent not in the sequence of order and the items were 

sent in a mixed format. This result is in concurrence with the results reported by 

previous studies. 15,38 

 

 

The test-retest reliability and interscorer reliability were excellent in a study which was 

conducted to examine the reliability and validity of GMFM-66 while assessing the 

gross motor function of children with CP aged less than 3 years old. The results of the 

present research also revealed excellent intra-rater and inter-rater reliability of GMFM-

66, which is in line with many previous studies.39 

 

 

However, there were various limitations noted in the previous studies which have 

evaluated the reliability of GMFM-66. Previous studies recruited limited types of CP 
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children, sample size was less, and samples used were not representative of all types, 

which do not verify the practicality of the outcome measure for all the types of CP. 

There was a need to verify the reliability of the scale for all types of CP, increasing the 

number of subjects, age range, and with all the levels of GMFCS. 

 

 

The original intent of the GMFM creators was to have one outcome measure that could 

be used for children across various gross motor ability levels so that they could be 

assessed with the same measurement tool irrespective of their level of gross motor 

ability during clinical trials. The outcome measure also needed to be useful for 

tracking specific individual children over the time. Although within a dimension, items 

tend to increase in difficulty, their ordering was based on the literature and clinical 

judgment, and the order had not been substantiated with data-based evidence. The 

primary purpose of grouping items into dimensions was to make administration 

easier.38 

 

 

Along with having an excellent reliability, furthermore GMFM-66 has several 

advantages. The GMAE program which is a user friendly40 computer scoring system 

allows calculation of a child’s total score and provides a measure of error that is useful 

in assessing whether an individual’s change score is significant, items in the scale are 

arranged in order of difficulty, reduction in administration time with 22 fewer items to 

administer and score.35 
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It is recommended to consult the manual during assessment, since it provides detailed 

item scoring guidelines in addition to more general guidelines regarding 

administration.40 

 

 

Factors that can influence GMFM scores include the gross motor functions and age of 

the child. However, there are also some other factors that can affect the results, such as 

examining environment; the child’s psychological state. Rater related factors could be 

age, background, and experience of raters; the familiarity between the rater and child 

and the methods used in the test.  

 

 

Although many instruments are used in paediatric rehabilitation to assess the functional 

motor abilities of children with CP, in line with previous studies we can conclude that 

GMFM fulfil the criteria of reliability and validity with respect to responsive to 

change.16,25  

 

 

GMFM in all versions is the most investigated measure providing the best results, with 

the strongest evidence for reliability and responsiveness properties.24 The GMFM-66 is 

a reliable outcome measure for assessing gross motor function in the early intervention 

for children with CP. GMFM-66 can be used to evaluate the gross motor level of the 

child, compare the treatment effect among children with different types of CP, and 

record the changes of gross motor functions before and after the treatment.39 
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• In the present study, children with CP at GMFCS level V were not included as 

they could not complete 13 items on GMFM-66 scale.  

• The item wise analysis was not undertaken. 
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• Similar studies can be undertaken in children with other Neurodevelopmental 

disorders. 

• GMFM-66 scale can be used to compare the reliability between well trained or 

experienced physical therapists and physical therapists without a training or 

inexperienced.  
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Incomplete or confusing information about the ICC form may lead to questionable 

correctness of any tool. During our search for literature such data was found to be 

missing in previously published studies.  

 

This study intended to evaluate the Inter-Rater and Intra-Rater Reliability of GMFM-

66. Children across all the GMFCS levels and various types of CP were included. From 

the present study it can be concluded as GMFM-66 has excellent Inter-rater and Intra 

rater reliability. Many instruments are used in paediatric rehabilitation to assess the 

functional motor abilities of children with CP. This study would like to conclude that 

GMFM-66 fulfils the criteria of reliability and can be used by pediatric physical 

therapists in clinical practice.  
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Cerebral Palsy is one of the most common physical and developmental disability 

varying in severity in children, with a prevalence of approximately 3 per 1000 births.  

 

The use of outcome measures is important to determine significant changes. These 

measures help to plan treatment, monitor progress, evaluate the effectiveness of an 

intervention program, compare and discriminate between individuals, and provide 

objective information to families.  

 

Professionals must choose an evaluation based on whether it aims to differentiate 

between children, analyze changes over the time, or predict the outcomes or prognosis 

of children. 

 

The aim of this study was to find the inter rater and intra reliability of GMFM-66. 29 

children who met the inclusion and exclusion criteria participated in the study. A 

written informed consent was taken before the child’s inclusion in the study and 

assessment on GMFM-66 was done through video recording. The obtained videos were 

first screened by the researcher for the minimum criteria of at least 13 item performance 

of GMFM-66.  

 

Three paediatric physical therapists scored the children on the GMFM-66 twice at an 

interval of two weeks for the purpose of inter rater and intra rater reliability. The scores 

of both the assessments were later calculated using the GMAE software by the 

researcher. Collected data was further subjected to appropriate statistical analysis. 
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In the present study, mean age of all the children was 9.24 year (±4.48) and children 

across various GMFCS level were recruited. 

 

The inter-rater reliability and intra-rater reliability were good to excellent with ICC 

scores of 0.820 and 0.937-0.979, respectively. The present study confirms good inter-

rater and excellent intra-rater reliability of the GMFM-66 and were in line with previous 

studies. Therefore, GMFM-66 can be used by paediatric physical therapists in clinical 

practice to assess the motor ability of CP children. 
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ANNEXURE 1 

DEMOGRAPHIC DATA 

Name: …………………………………………. 

Date of birth: …. /…. /….       Age: …… years ……months     Gender: Female/Male 

Height: ………cms                Weight: ………kgs                    BMI: ………. kgs/m2 

History: 

Consanguinity: Yes/No         Prematurity: Present/Absent    Birth Wt.: ….…gms 

Type of Delivery: NVD / LSCS                        Gestational age at birth: ………wks. 

Duration since therapy initiation: …………………………………………… 

Child’s GMFCS level: ……. 

 

 History of Milestones: 

 

  

 

 

S. 

No. 

Milestone Age Duration 

since 

achieved  

S. 

No. 

Milestone Age Duration 

since 

achieved  

1. Head holding                  7. Supported standing   

2. Rolling prone   8. Independent standing   

3. Creeping   9. Supported walking   

4. Crawling   10. Independent walking   

5. Sitting, if made to sit    11. Ascending stairs    

6. Independent sitting   12. Descending stairs   
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ANNEXURE 2 

CONSENT FORM 

STUDY TITLE: “EVALUATING THE INTER-RATER AND INTRA-RATER 

RELIABILITY OF GROSS MOTOR FUNCTION MEASURE (GMFM)-66-– AN 

INDIAN STUDY” 

I, Ms/Mr……….……………………………………………………………………. on 

behalf of my child ……………………………………………………………., exercise my 

free power of choice and hereby give my consent to include my child as a subject in the 

above-mentioned study. I consent for the video recording of my child’s assessment and to 

publish the data thus obtained. I have been explained the procedure and the importance of 

the study in my own language by the researcher. I agree to adhere to the physiotherapist 

instructions and co-operate fully and inform them if my child experiences any discomfort. 

I am informed about my right to withdraw my child from the study at any time throughout 

the study without having to give any reasons for doing so. Also, I am aware of the fact that 

the participation in the study includes no monetary or financial benefits. I have read 

through the details of the same in the information sheet provided to me. 

Postal Address: 

 

    Relationship with child: Father/Mother/Guardian                       Sign/Thumb impression: 

    For Investigator’s Purpose 

   This is to certify that above consent has been obtained in my presence. 

 

   Name of the Investigator:                                                                                 Sign: 
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ANNEXURE 3 

RATERS CONSENT FORM 

STUDY TITLE: “EVALUATING THE INTER-RATER AND INTRA-RATER 

RELIABILITY OF GROSS MOTOR FUNCTION MEASURE (GMFM)-66” 

I, Dr. ……….…………………………………………………………………………., 

exercise my free power of choice and hereby give my consent to participate in the above-

mentioned study as a rater. I pledge that I will not disclose the provided information, 

including video recordings, of the participants and keep the documents confidential. I have 

been explained the procedure and the importance of the study by the researcher. I agree to 

adhere to the researcher’s instructions and co-operate fully, and inform them if there are 

any queries. Also, I am aware of the fact that the participation in the study includes no 

monetary or financial benefits.  

Postal Address: 

 

    Name of Rater:                                                                                Sign: 

     

For Investigator’s Purpose- 

  Name of the Investigator:                                                                 Sign:
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ANNEXURE 4 

PATIENT INFORMATION SHEET 

Dear parents, I, Ms. Charulata Deshpande, would like to invite you and your child to take 

part in our research study titled “EVALUATING THE INTER-RATER AND INTRA-

RATER RELIABILITY OF GROSS MOTOR FUNCTION MEASURE (GMFM)-

66.” Before you decide, you need to understand why the research is being done and what 

it would involve for you and your child. Please take time to read the following information 

carefully. This information sheet tells you about the purpose of the study and what will 

happen if you take part. A copy will be given to you for your ready reference. 

Procedure and Purpose of this study 

1) Procedure: Children meeting inclusion and exclusion criteria will be recruited in the 

study. Respective child will be assessed on GMFM-66 and the assessment will be video 

recorded. The tool will be scored and the data obtained will be analysed. Your child may 

experience slight discomfort similar to that associated with mild to moderate exercises. 

Relevant rest will be given as and when needed. 

2) Benefits: 

a) Benefit to volunteer: The child’s participation will be beneficial as the technique of 

further assessment maybe modified or corrected in the future depending on the data 

obtained. 

b) Potential benefits to society: The study will improve the therapists understanding of 

applicability and reliability of GMFM – 66 in Indian population. 

3) Time duration of the procedure: 45 – 60 mins 

4) Statement of confidentiality: Your child’s participation in this research is confidential. 

Only the researcher 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. 

5) Injury clause: There is very less chance of any injury resulting during the performance 

of this study. However, utmost precautions will be taken to prevent any forms of injury. 
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6) Compensation: Participation in this study includes no monetary or financial benefits. 

7) Voluntary participation: Your and your child`s participation in this study is voluntary. 

You have all the right to withdraw you and your child from the study at any time throughout 

the study without having to give any reasons for doing so. Withdrawal from the study at 

any given point will not influence the therapy of your child. Vide your and your child’s 

right as a study participant; you also may decline to answer any questions asked by the 

researcher. 

8) Right to ask question: You may ask any questions about the study procedure and the 

questions will be answered by the researcher.  

9) Any queries: Any further questions related to the study will be answered by myself, 

Ms. Charulata Deshpande on the contact details mentioned below. 

Email Id: charulatadeshpande918@gmail.com 

Mob. No: 8147278197 

You may also contact the office of Department of Physiotherapy, Manjushree Nagar, 

Sattur, Dharwad (0836-2462253). 

Name and contact details of guide 

Dr. Jyoti S. Jeevannavar Professor 

Email Id: drjyotisj@gmail.com  

Mob. No- 9972189767 

 

 

 

 

 

 

 

 

 

mailto:drjyotisj@gmail.com
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ANNEXURE 5 

ಒಪಿ್ಪ ಗೆ ಪತ್ರ  

ಅಧ್ಯ ಯನದ ಶೀರ್ಷಿಕೆ: “ಗ್ರ ೀಸ್ ಮೀಟಾರ್ ಫಂಕ್ಷನ್ ಮೆಝರ್ (ಜಿ ಎಂ ಫ್ ಎಂ -೬೬) ನ 

ಮೌಲ್ಯ ಮಾಪಕರ ನಡುವಿನ ಮತ್ತು  ಮೌಲ್ಯ ಮಾಪಕರ ಅಂತರಿಕ ವಿಶ್ವಾ ಸಾರ್ಿತೆಯ ಪರಿೀಕೆೆ ” 

ನಾನು, ಶರ ೀಮತಿ / ಶರ ೀ 

…………………………………………………………………………………………………………………………….. ನನನ  ಮಗು 

……………………………………………………………………………………………………………………………… ಪರವಾಗಿ. 

ನನನ  ಮುಕು  ಅಧಿಕಾರದ ಬಳಕೆಯಂದ, ಮೇಲೆ ತಿಳಿಸಿದ ಅಧ್ಯ ಯನದ ವಿಷಯವಾಗಿ ನನನ  ಮಗುವನುನ  

ಸೇರಿಸಲು ಮತ್ತು  ನನನ  ಮಗುವಿನ ಮೌಲ್ಯ ಮಾಪನದ ವಿೀಡಿಯೊ ರೆಕಾಡಿಿಂಗ್ ಹಾಗುಪಡೆದ 

ಮಾಹಿತಿಯನುನ  ಪರ ಕಟಿಸಲು ನಾನು ಒಪ್ಪು ತೆು ೀನೆ. ಪಡೆದ ಮಾಹಿತಿಯನುನ  ಪರ ಕಟಿಸಲು ನನನ  ಒಪ್ಪು ಗೆ 

ನೀಡುತೆು ೀನೆ. ನನಗೆ ಅಧ್ಯ ಯನದ ವಿಧಾನ ಮತ್ತು  ಅದರ ಮರ್ತಾ ವನುನ  ಸಂಶೀಧ್ಕರಿಂದ ನನನ  

ಭಾಷೆಯಲಿ್ಲಯೆ ತಿಳಿಸಲಾಗಿದೆ. ನಾನು ಸಂಶೀಧ್ಕರ ಸೂಚನೆಗಳಿಗೆ ಬದಧ ವಾಗಿ ಸಂಪೂರ್ಿ 

ಸರ್ಕಾರವನುನ  ನೀಡುತೆು ೀನೆ. ನನನ  ಮಗು ಯಾವುದೇ ರಿೀತಿಯ ತಂದರೆಗಳನುನ  ಅನುಭವಿಸಿದದ ರೆ 

ನಾನು ಅದರ ಮಾಹಿತಿಯನುನ  ಸಂಶೀಧ್ಕರಿಗೆ ನೀಡುತೆು ೀನೆ. ಹಾಗೆಯೇ ನಾನು ಯಾವರ ದೇ 

ಸಮಯದಲಿ್ಲ  ಯಾವುದೇ ಕಾರರ್ಗಳನುನ  ನೀಡದೆ ನನನ  ಮಗುವನುನ  ಅಧ್ಯ ಯನದಂದ ಹಿಂದೆ 

ತೆಗೆದುಕೊಳಳ ಲು ನನಗೆ ಅಧಿಕಾರವಿದೆ, ಎಂದು ನನಗೆ ತಿಳಿಸಲಾಗಿದೆ. ಅಧ್ಯ ಯನದಲಿ್ಲ  ಭಾಗವಹಿಸಲು 

ಯಾವುದೇ ಆರ್ಥಿಕ ಅಥವಾ ಇತರ ಲಾಭಗಳು ಒಳಗ್ಂಡಿರುವುದಲಿ್ , ಎಂದು ನನಗೆ ಅರಿವರ  ಇದೆ. 

ನಾನು ಮಾಹಿತಿ ಪತರ ದಲಿ್ಲ  ಕೂಟಿಾ ರುವ ಮಾಹಿತಿಗಳನುನ  ಓದ ತಿಳಿದುಕೂಂಡಿದೆದ ೀನೆ. 

 

ಅಂಚೆ ವಿಳಾಸ…………………………………………………………………………………… 

ಮಗುವಿನಂದಗೆ ಸಂಬಂಧ್: ತಾಯ/ತಂದೆ/ಪೀಷಕರ                 ರುಜು (ಹೆಬೆ್ಬ ರಳಿನ ಗುರುತ್ತ): 

………………….. 

ತನಖೆದಾರರ ಉದೆದ ೀಶಕಾಾ ಗಿ 

ಈ ಮೇಲ್ಲನ ಒಪ್ಪು ಗೆ ಪತರ ವನುನ  ನನನ  ಹಾಜರಾತಿಯಲಿ್ಲ  ಪರ ಮಾಣೀಕರಿಸಲಾಗಿದೆ. 

ತನಖೆದಾರರ ಹೆಸರು ……………………………………………………………… 

ತನಖೆದಾರರ ರುಜು …………………………………………………… 

ದನಾ೦ಕ ………………………………………………………………………… 

ಸಥ ಳ ………………………………………………………………… 
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ANNEXURE 6 

ಪಾಲಕ/ ಪೋಷಕರಿಗೆ ಮಾಹಿತಿ ಪತ್ರ  

ಆತಿಮ ೀಯ ಪಾಲ್ಕರೇ,  

ನಾನು ಚಾರುಲ್ತಾ ದೇಶಪಾಂಡೆ, "ಗ್ರ ೀಸ್ ಮೀಟಾರ್ ಫಂಕ್ಷನ್ ಮೆಝರ್ (ಜಿ ಎಂ ಫ್ ಎಂ) -

೬೬ ನ ಮೌಲ್ಯ ಮಾಪಕರ ನಡುವಿನ ಮತ್ತು  ಮೌಲ್ಯ ಮಾಪಕರ ಅಂತರಿಕ ವಿಶ್ವಾ ಸಾರ್ಿತೆಯ 

ಪರಿೀಕೆೆ " ಶೀರ್ಷಿಕೆಯ ಅಧ್ಯ ಯನವನುನ  ಮಾಡುತಿು ದೆದ ೀನೆ. ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ  ಭಾಗವಹಿಸಲು 

ನಮಮ ನುನ  ಮತ್ತು  ನಮಮ  ಮಗುವನುನ  ಆಹಾಯ ಾ ನಸುತೆು ೀನೆ. ನೀವು ನಧ್ಿರಿಸುವ ಮದಲು 

ಸಂಶೀಧ್ನೆ ಏಕೆ ನಡೆಯುತಿು ದೆ ಮತ್ತು  ಅದರಲಿ್ಲ  ನಮಗೆ ಹಾಗು ನಮಮ  ಮಗುವಿಗೆ 

ಏನಾಗಬಹುದು ಎಂಬುದು ನೀವು ಅಥಿ ಮಾಡಿಕೊಳಳ ಬೇಕು. ದಯವಿಟ್ಟು  ಸಮಯ 

ತೆಗೆದುಕೂಂಡು ಕೆಳಗೆ ನೀಡಿದ ಮಾಹಿತಿಯನುನ  ಗಮನವಿಟ್ಟು  ಓದ. ನಮಮ  ಸಿದಧ ತೆಗಾಗಿ ಇದರ 

ಒಂದು ಪರ ತಿ ನಮಗೆ ನೀಡಲಾಗುತು ದೆ. 

 

ಅಧ್ಯ ಯನದ ವಿಧಾನ ಮತ್ತು  ಉದ್ದ ೋಶ 

1.ವಿಧಾನ: ಸೇಪಿಡೆ ಮತ್ತು  ಹೊರಗಿಡುವ ಮಾನದಂಡಗಳು ಅನಾ ಯವಾಗುವ ಮಕಾ ಳನುನ  ಈ 

ಅಧ್ಯ ಯನದಲಿ್ಲ  ಸೇರಿಸಿಕೊಳಳ ಲಾಗುವುದು. ನರಿೀಕೆ್ಷತ ಮಗುವನುನ  GMFM-66 ಇಂದ 

ಮೌಲ್ಯ ಮಾಪನ ಮಾಡಲಾಗುತು ದೆ. ಮೌಲ್ಯ ಮಾಪನವನುನ  ವಿಡಿಯೊೀ ರೆಕಾಡಿಿಂಗ್ 

ಮೂಲ್ಕ ಮಾಡಲಾಗುತು ದೆ. ಮಗುವಿಗೆ ಅನುಗುರ್ವಾಗಿ ಅಂಕಗಳನುನ  ನೀಡಲಾಗುವುದು 

ಮತ್ತು  ಪಡೆದ ಮಾಹಿತಿಯನುನ  ವಿಶಿ್ೀರ್ಷಸಲಾಗುತು ದೆ. ನಮಮ  ಮಗು ಸೌಮಯ ದಂದ ಮಾಧ್ಯ ಮ 

ವಾಯ ಯಾಮ ದಂತೆಯ ಅಸಾ ಸಥ ತೆ ಯನುನ  ಅನುಭವಿಸಬಹುದು. ಅವಶಯ ಕತೆಯದಾದ ಗ 

ಮಧ್ಯ ಂತರ ವಿರಾಮವನುನ  ನೀಡಲಾಗುವುದು. 

 

2. ಪರ ಯೊೀಜನಗಳು 

ಅ) ಸಾ ಯಂ ಪ್ರ ೀರಿತರಿಗೆ ಉಪಯೊೀಗ: ಪಡೆದ ದತಾು ಂಶವನುನ  ಅವಲಂಬಿಸಿ ಭವಿಷಯ ದಲಿ್ಲ  

ಮತು ಷ್ಟು  ಮೌಲ್ಯ ಮಾಪನದ ತಂತರ ವನುನ  ಮಾಪಿಡಿಸಬಹುದು ಅಥವಾ ಸರಿಪಡಿಸಬಹುದು. 

ಇದು ಮಗುವಿನ ಭಾಗವಹಿಸುವಿಕೆಗೆ ಪರ ಯೊೀಜನಕಾರಿಯಾಗುತು ದೆ. 

ಬ) ಸಮಾಜಕಾಾ ಗುವ ಉಪಯೊೀಗಗಳು: ಈ ಅಧ್ಯ ಯನವು ಭಾರತಿೀಯ ಜನಸಂಖೆಯ ಯಲಿ್ಲ  ಜಿ. 

ಎಂ. ಎಫ್ . ಎಂ. - ೬೬ ರ ಅನಾ ಯಸುವಿಕೆ ಮತ್ತು  ವಿಶ್ವಾ ಸಾರ್ಿತೆಯ ತಿಳುವಳಿಕೆಯನುನ  

ಸುಧಾರಿಸಬಹುದು. 
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3. ವಿಧಾನದ ಸಮಯ: ಸುಮಾರು 45-60 ನಮಿಷಗಳು. 

 

4. ಗೌಪಯ ತೆ/ವಿಶ್ವಾ ಸಾರ್ಿತೆಯ ಹೇಳಿಕೆ: ಅಧ್ಯ ಯನದಲಿ್ಲ  ನಮಮ  ಮಗುವಿನ ಭಾಗವಹಿಸುವಿಕೆ 

ಗೌಪಯ ವಾಗಿರುತು ದೆ. ನಮಮ  ಮಗುವಿನ ಗುರುತಿನ ಮಾಹಿತಿ ಕೇವಲ್ ಭೌತಚಿಕ್ಷತಸ ಕರ ರ್ತಿು ರ 

ಇರುತು ದೆ. 

ಈ ಸಂಶೀಧ್ನೆಯ ಪರ ಕಟಣೆಯ ಸಂದಭಿದಲಿ್ಲ , ಯಾವುದೇ ವಯಕ್ಷು ಕ ಗುರುತಿನ 

ಮಾಹಿತಿಯನುನ  

ಬಹಿರಂಗಪಡಿಸಲಾಗುವುದಲಿ್ . 

 

5. ಗಾಯದ ಷರತ್ತು : ಈ ಅಧ್ಯ ಯನದ ಸಮಯದಲಿ್ಲ  ಯಾವುದೇ ಗಾಯ ಸಂಭವಿಸುವ ಸಾಧ್ಯ ತೆ 

ಕಡಿಮೆ. ಆದಾಗ್ಯಯ , ತನಖೆಯ ಸಮಯದಲಿ್ಲ  ಯಾವುದೇ ಗಾಯಗಳನುನ  ತಡೆಗಟು ಲು 

ಚಿಕ್ಷತಸ ಕರಿಂದ ಹೆಚಿಿ ನ ಮುನೆನ ಚಿ ರಿಕೆಗಳನುನ  ತೆಗೆದುಕೊಳಳ ಲಾಗುತು ದೆ. ಒಂದು ವೇಳೆ 

ಯಾವುದೇ ಇತರ ಕಾರರ್ಗಳಿಂದ ನಮಮ  ಮಗು ಗಾಯಗ್ಂಡರೆ ಯಾವುದೇ ರಿೀತಿಯ 

ರ್ರ್ಕಾಸಿನ ಪರಿಹಾರ ಅಥವಾ ಉಚಿತ ವೈದಯ ಕ್ಷೀಯ ಚಿಕ್ಷತಸ  ನೀಡಲಾಗುವುದಲಿ್ . 

 

6. ಪರಿಹಾರ: ಅಧ್ಯ ಯನದಲಿ್ಲ  ಭಾಗವಹಿಸಲು ಯಾವುದೇ ರಿೀತಿಯ ಆರ್ಥಿಕ ಅಥವಾ ಇತರೆ 

ಲಾಭಗಳು 

ಒಳಗ್ಂಡಿರುವುದಲಿ್ . 

 

7. ಸಾ ಯಂಪ್ರ ೀರಿತ ಭಾಗವಹಿಸುವಿಕೆ: ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ  ನಮಮ  ಮಗುವಿನ ಭಾಗವಹಿಸುವಿಕೆ 

ಸಾ ಯಂಪ್ರ ೀರಿತವಾಗಿರುತು ದೆ. ನೀವು ಯಾವುದೇ ಕಾರರ್ಗಳನುನ  ನೀಡದೆ, ಯಾವುದೇ 

ಸಮಯದಲಿ್ಲ  ನಮಮ  ಮಗುವನುನ  ಅಧ್ಯ ಯನದಂದ ಹಿಂದೆ ತೆಗೆದುಕೊಳಳ ಬಹುದು. ಹಿೀಗೆ. 

ಅಧ್ಯ ಯನದಂದ ಹಿಂದೆ 

ತೆಗೆದುಕೊಳುಳ ವುದರಿಂದ ನಮಮ  ಮಗುವಿನ ಚಿಕ್ಷತೆಸ ಯ ಮೇಲೆ ಯಾವ ರಿೀತಿಯ ಪರ ಭಾವವು 

ಬಿೀರುವುದಲಿ್ . ಅಧ್ಯ ಯನದಲಿ್ಲ  ವಿಷಯವಾಗಿ ಪಾಲ್ಗೊ ಳುಳ ವವರಂತೆ ನಮಮ  ಮಗುವಿನ 
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ಅಧಿಕಾರದ ಮೂಲ್ಕ, ನೀವು ತನಖೆದಾರರ ಮೂಲ್ಕ ಕೇಳಿದ ಯಾವುದೇ ಪರ ಶ್ನ ಗಳಿಗೆ 

ಉತು ರಿಸಲು ನರಾಕರಿಸಬಹುದು. 

 

8. ಪರ ಶ್ನ  ಕೇಳುವ ಅಧಿಕಾರ: ಅಧ್ಯ ಯನದ ಕಾಯಿವಿಧಾನಕೆಾ  ಸಂಬಂಧಿಸಿದಂತೆ ನಮಮ  

ಯಾವುದೇ 

ಪರ ಶ್ನ ಗಳಿಗೆ ಸಂಶೀಧ್ಕರಿಂದ ಉತು ರಿಸಲಾಗುವುದು. 

 

9. ಯಾವುದಾದರೂ ಪರ ಶ್ನ ಗಳು: ಅಧ್ಯ ಯನಕೆಾ  ಸಂಬಂಧಿಸಿದ ಯಾವುದೇ ಪರ ಶ್ನ ಗಳಿಗೆ ಕೆಳಗೆ 

ತಿಳಿಸಲಾದ 

ಸಂಪಕಿ ವಿವರಗಳಲಿ್ಲ  ನನನ ಂದ ಉತು ರಿಸಲಾಗುವುದು. 

ಚಾರುಲ್ತಾ ದೇಶಪಾಂಡೆ,  

ಮಬೈಲ  ನಂ. 8147278197 

ಇಮೇಲ  ವಿಳಾಸ: charulatadeshpande918@gmail.com 

ಹೆಚಿಿ ನ ಮಾಹಿತಿಗಾಗಿ ನೀವು ಸಂಪಕ್ಷಿಸಬಹುದಾದ ವಿಳಾಸ: ಡಿಪಾಟಿಮೆಂಟ  ಆಫ್  

ಫಿಸಿಯೊೀಥೆರಪ್ಪ, ಮಂಜುಶರ ೀ ನಗರ, ಸತ್ತು ರ, ಧಾರವಾಡ.(0836-2402253) 

ಮಾಗಿದಶಿಕರ ಹೆಸರು ಮತ್ತು  ಸಂಪಕಿ ವಿವರ 

ಡಾ. ಜ್ಯ ೀತಿ ಜಿೀವರ್ಣ ವರ್ , ಪರ ಫಸರ್  

ಇಮೇಲ  ವಿಳಾಸ: drjyotisj@gmail.com 

ಮಬೈಲ  ನಂ: 99121891761 
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ANNEXURE 7 

MASTER-CHART 
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A B A B A B A B A B 

1 

1 12 12 45 45 27 27 35 34 63 62 

2 12 12 45 45 27 27 34 33 60 60 

3 12 12 45 45 26 26 32 32 61 63 

2 

1 12 12 42 42 28 28 NT NT 9 9 

2 12 12 42 42 30 30 NT NT 9 9 

3 12 12 40 41 28 28 NT NT 9 9 

3 

1 12 12 45 45 20 20 30 31 42 47 

2 12 12 45 45 20 20 30 34 45 47 

3 12 12 42 42 20 20 31 31 39 41 

4 

1 12 12 45 45 26 26 NT NT 3 3 

2 12 12 44 44 27 27 NT NT 3 3 

3 12 12 45 45 27 27 NT NT 3 3 

5 

1 12 12 45 45 30 30 30 30 NT NT 

2 12 12 45 45 30 30 31 33 NT NT 

3 12 12 45 45 30 30 30 30 NT NT 

6 

1 12 12 45 45 27 27 36 36 64 63 

2 12 12 45 45 27 27 36 36 64 64 

3 12 12 45 45 27 27 38 36 64 63 

7 

1 12 12 36 36 24 24 27 28 41 42 

2 12 12 36 36 24 24 28 32 42 42 

3 12 12 36 36 23 23 27 27 40 40 

8 

1 12 12 39 38 24 24 26 27 42 40 

2 12 12 39 39 24 24 31 29 45 45 

3 12 12 37 39 21 21 27 27 42 42 

9 

1 12 12 29 29 24 24 NT NT NT NT 

2 12 12 30 30 24 24 NT NT NT NT 

3 12 12 29 29 24 24 NT NT NT NT 

10 

1 12 12 45 44 29 28 28 30 44 42 

2 12 12 45 45 29 29 31 29 44 45 

3 12 12 44 45 29 30 25 24 43 43 

11 

1 12 12 45 45 30 30 37 36 59 58 

2 12 12 45 45 30 30 35 35 59 59 

3 12 12 45 45 30 30 36 36 62 62 

12 

1 12 12 39 39 27 26 32 32 44 44 

2 12 12 39 39 27 27 31 30 46 47 

3 12 12 39 39 27 27 30 30 44 44 

13 

1 12 12 45 45 30 30 33 33 66 64 

2 12 12 45 45 30 30 32 32 65 65 

3 12 12 45 45 29 29 32 32 61 61 

14 

1 12 12 43 44 42 42 40 40 45 45 

2 12 12 42 42 24 24 19 19 11 11 

3 12 12 40 40 24 24 14 13 10 10 

15 

 

 

 

1 12 12 45 45 30 30 39 39 70 68 

2 12 12 45 45 30 30 39 39 69 69 

3 12 12 45 45 30 30 39 39 71 71 



ANNEXURE 

 

 
72 

 

C
H

IL
D

 N
O

. 

R
A

T
E

R
 

D
IM

E
N

T
IO

N
 1

 

 

D
IM

E
N

T
IO

N
 2

 

D
IM

E
N

S
IO

N
 3

 

 

D
IM

E
N

S
IO

N
 4

 

D
IM

E
N

S
IO

N
 5

 

A B A B A B A B A B 

16 

1 12 12 43 43 22 22 24 24 43 42 

2 12 12 45 45 23 23 24 30 50 50 

3 12 12 41 41 22 22 28 28 46 47 

17 

1 12 12 40 40 25 23 9 9 10 13 

2 12 12 42 42 19 19 10 10 13 13 

3 12 12 42 42 25 25 11 11 15 15 

18 

1 12 12 43 40 28 28 7 5 12 12 

2 12 12 45 45 28 28 11 11 12 12 

3 12 12 43 43 29 29 10 10 12 12 

19 

1 12 12 42 42 29 30 30 32 33 34 

2 12 12 42 42 29 29 29 29 37 37 

3 12 12 42 42 29 29 24 24 37 36 

20 

1 12 12 45 45 30 30 16 16 9 9 

2 12 12 45 45 28 30 17 17 9 9 

3 12 12 45 45 30 30 16 16 9 9 

21 

1 12 12 45 45 30 30 36 36 71 71 

2 12 12 45 45 30 30 36 36 71 71 

3 12 12 45 45 30 30 39 39 72 72 

22 

1 12 12 45 45 28 28 20 20 28 28 

2 12 12 44 44 27 26 19 19 32 32 

3 12 12 45 45 24 24 27 27 39 39 

23 

1 12 12 27 27 26 26 32 31 34 34 

2 12 12 27 27 26 26 34 34 30 30 

3 12 12 27 27 27 27 35 35 32 33 

24 

1 12 12 45 45 29 29 31 30 65 65 

2 12 12 45 45 29 29 35 35 70 70 

3 12 12 45 45 30 30 34 34 64 64 

25 

1 12 12 45 45 30 30 36 36 63 62 

2 12 12 45 45 27 27 36 36 65 63 

3 12 12 44 45 30 30 35 35 63 63 

26 

1 12 12 45 45 30 30 35 35 66 66 

2 12 12 45 45 30 30 39 39 71 71 

3 12 12 44 45 30 30 37 37 70 70 

27 

1 12 12 45 45 30 30 33 33 65 65 

2 12 12 45 45 30 30 33 33 67 67 

3 12 12 45 45 30 30 35 35 64 64 

28 

1 12 12 36 36 25 25 29 29 41 44 

2 12 12 36 36 18 18 27 26 38 38 

3 12 12 36 36 25 25 29 29 38 38 

29 

1 12 12 45 45 27 27 35 35 64 64 

2 12 12 45 45 27 27 32 32 66 66 

3 12 12 45 45 27 27 31 32 63 64 
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ANNEXURE 8 

ETHICAL CERTIFICATE 
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ANNEXURE 9 

GUIDE CERTIFICATE 
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ANNEXURE 10 

PHOTOGRAPHS 

 

1. Dimension A: Item 2 

 

2. Dimension A: Item 7
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3. Dimension B: Item 22 

 

4. Dimension B: Item 34 
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5. Dimension C: Item 39 

 

 

6. Dimension C: Item 48
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7. Dimension D: Item 53 

 

 

8. Dimension D: Item 57      
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9. Dimension E: Item 71 

 

 

 

 

10. Dimension E: Item 85 
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ANNEXURE 11 

CTRI NUMBER: 

The study is registered on Clinical Trials Registry India (CTRI) with number- 

CTRI/2021/07/034971 
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ANNEXURE 12 

FEE receipt 

 

 

 

 

 

 

 

 

 

 

 


