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  Abstract 

 

Background : The aim of this study was to investigate the impact of the 

Gross Motor Function Measure (GMFM) on infants aged 0-3 months, 

focusing on its utility as a means of evaluating gross motor function during 

this critical developmental period. The discussion will delve into key 

findings, implications for clinical practice, methodological considerations, 

and avenues for future research. Our study revealed correlation between the 

joint movements. Comparing our results to existing literature on infant 

motor development, we found many similarities. This study expands upon 

prior research by specifically examining the impact of GMFM within the 

unique context of the first three months of life. 

Introduction:The DENVER II is a measure of developmental problems in 

young children. It was designed to assess child performance on various 

age-appropriate tasks and compares a given child’s performance to the 

performance of other children the same age. The instrument consists of 125 

tasks, which broadly reflect the following areas: personal-social, fine 

motor-adaptive, language, and gross motor. 

Movement of the body controlled by large muscles are considered gross 

motor skills. Gross motor milestones  are specifically skills that infants are 

expected to reach by certain age range to be considered typically 

developing .Gross motor development milestones includes skills like 

independent head control ,crawling walking jumping .  

Need of study : To  investigation gross motor developmental activities in 

infants 0-3 months .For reducing the risk factors of developmental delays . 

Method: This prospective, time series, randomized study at Delhi council 

for child welfare (PALNA) ,Quidsia Bagh  , Yamuna marg ,Civil line,New 

Delhi, Delhi 1100054.  It is the sole provider of infant care in the area and 

served as a Specialized adoption agency  .A total of 50 participants were 

recorded which included 30 females and 20   males. Normal infants 

development screening from the age  0-3 months   by the DENVER 11 

Scale in four different aspects Gross motor,Fine motor, Speech & language 

and social -emotion according to the chronological age & trace motor 

functioning with sub aspect of 0-3 month Fine motor, Speech & language 

and social -emotion . And fill the questionnaire with the help care giver. 

Along with the finding data as per the activity perform by an infant shows 

during  developmental  screening to check the gross motor motor 
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functioning as well as care giver information. This screening requires single 

time assessment . 

Result : t- Test (q1 and2) 0.37307231, (q2,3)0.02086293 , (q3,4)5.6 , 

(q4,5)0.00371208 ,(q5,6) 0.01138811 , (q6,7) 0.00375606 ,  (q7,8) 1.453 , 

(q8,9) 6.644 , (q9,10) 1.1875E-06 , (q10,11) 8.5051E-07 , (q11-12) 

0.00271814 .At p= 0.05 ,the highlighted one are significant .  

Conclusion: The findings underscore the significance of ongoing 

surveillance and early intervention in promoting optimal gross motor 

development during infancy. By prospectively monitoring the 

developmental progress of these infants, we have laid the foundation for 

timely interventions that can potentially mitigate challenges associated with 

improper gross motor development. 

 

INTRODUCTION 

 

The Denver Developmental Screening Test was developed in Denver, Colorado, by Frankenburg and Dodds 

and published in 1967.[13] As the first tool used for developmental screening in normal situations 

like pediatric well-child care, the test became widely known and was used in 54 countries and standardized 

in 15.[14] 

Use of the Denver Developmental Screening Test has raised various concerns: the applicability of 1967 

norms in the 1990s and onwards,the difficulty of administering and scoring several of the test’s language 

items, and the limited validity in cultures that differ from the normative sample in Denver (ethnic groups, 

varying levels of maternal education, groups with differing genders), potentially leading to under- or over-

referrals for mental health services. 

The standardization sample of 2,096 children was selected to represent the children of the state of Colorado. 

The test has been criticized because that population is slightly different from that of the U.S. as a whole. 

However, the authors found no clinically significant differences when results were weighted to reflect the 

distribution of demographic factors in the whole U.S. population. Globally, other countries have standardized 

the Denver II to fit their respective populations.[9] Significant differences were defined as differences of 

more than 10% in the age at which 90% of children could perform any given item.[10] Separate norms were 

provided for the 16 items whose scores varied by race, maternal education, or rural-urban residence. 

 

The DENVER II is a measure of developmental problems in young children. It was designed to assess child 

performance on various age-appropriate tasks and compares a given child’s performance to the performance 

of other children the same age. The instrument consists of 125 tasks, which broadly reflect the following 

areas: personal-social, fine motor-adaptive, language, and gross motor. 

Not every delay is visible to the eye. Developmental delays and disabilities, such as autism, emotional 

disturbances, and speech and language disorders, often go undetected until a child enters elementary school. 

Study after study has shown that the earlier a delay is recognized and intervention is begun, the better the 

child’s chance of substantial improvement. Developmental screening is one of the best things you can do to 

ensure a child’s success in school and life. (And that’s why so many organizations have made it a top 

priority). 

The early years of a child’s life are very important for their health and development. Healthy development 

means that children of all abilities, including those with special health care needs, are able to grow up where 

their social, emotional and educational needs are met. Having a safe and loving home and spending time with 

family―playing, singing, reading, and talking―are very important. Proper nutrition, exercise, and sleep also 

can make a big difference. 

Developmental screening takes a closer look at how your child is developing. A missed milestone could be a 

sign of a problem, so when you take your child to a well visit, the doctor, nurse, or another specialist might 

give your child a brief test, or you will complete a questionnaire about your child.If the screening tool 

identifies an area of concern, a formal developmental evaluation may be needed, where a trained specialist 

takes an in-depth look at a child’s development. 

If a child has a developmental delay, it is important to get help as soon as possible. When a developmental 

delay is not found early, children must wait to get the help they need to do well in social and educational 

settings. 

A brief test using a screening tool does not provide a diagnosis, but it indicates if a child is on the right 

development track or if a specialist should take a closer look. If the screening tool identifies an area of 

https://en.wikipedia.org/wiki/Denver
https://en.wikipedia.org/wiki/Colorado
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-3
https://en.wikipedia.org/wiki/Pediatric
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-Dodds-4
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-9
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-10
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concern, a formal developmental evaluation may be needed. This formal evaluation is a more in-depth look 

at a child’s development, usually done by a trained specialist, such as a developmental pediatrician, child 

psychologist, speech-language pathologist, occupational therapist, physical therapist, or other specialist. The 

specialist may observe the child, give the child a structured test, ask the parents or caregivers questions, or 

ask them to fill out questionnaires. The results of this formal evaluation determines whether a child needs 

special treatments or early intervention services or both. 

The way a child's development progresses in the first years of life can dictate the individual's lifelong 

development and level of success they could potentially achieve in adulthood. The role of the primary care 

physician is crucial in the recognition of normal development and identification of developmental delays. 

The provider should outline appropriate anticipatory guidance to the caregiver and educate them on what 

they should expect their child to be achieving as they grow. Developing a strong relationship with parents is 

important to ensure that when any abnormality in the child's development is identified, the parents will 

acknowledge the perturbation and acquiesce to recommended intervention strategies and treatment plans.  

Developmental delays, such as speech and language delay, can be a presenting feature of conditions such as 

autism spectrum disorder (ASD), and also serve as a prognostic factor.[10] Therefore the recommendation of 

the American Academy of Pediatrics is to screen at 9, 18, and 30 months; and the screening for ASD at 18 

and 24 months.[1] A child with motor delay should have a thorough physical examination, including a 

complete neurological exam; laboratory testing should include creatine kinase and thyroid function, and 

brain imaging should be considered.  

Whenever screening results are concerning for developmental delay, a further, complete evaluation is 

necessary. Evaluations ideally performed by developmental specialists (neurodevelopmental pediatricians, 

developmental-behavioral pediatricians, pediatric neurologists, pediatric psychiatrists), and they can occur at 

home or medical centers. Early childhood professionals such as educators, psychologists, social workers, and 

therapists must be included as part of the multidisciplinary team, which will ensure the child is receiving 

appropriate care.  

Referral to early intervention programs as early as possible is valuable to ensure more positive outcomes. 

These programs not only provide complete evaluations but connect families with the services required, 

provide them with service coordinators and social workers that can assist families with issues such as 

transportations, home visits, counseling, insurance. It is essential to recognize that a specific diagnosis is not 

required to refer to Early Intervention and to educate parents that they can also request the referral 

 

The author of the test, William K. Frankenburg, likened it to a growth chart of height and weight and 

encouraged users to consider factors other than test results in working with an individual child. Such factors 

could include the parents’ education and opinions, the child’s health, family history, and available services. 

Frankenburg did not recommend criteria for referral; rather, he recommended that screening programs and 

communities review their results and decide whether they are satisfied.[11] 

In 2020 the AAP Council on Children with Disabilities; Section on Developmental Behavioral Pediatrics 

published a list of screening tests for clinicians to consider when selecting a test to use in their practice. This 

list did not include Denver II among its choices.[12] However, as stated earlier, the AAP does not approve or 

endorse any specific tool for screening purposes.[1] Rather they advise on how to approach a child with a 

concerning screening result and provide further work up via medical evaluations to identify the 

developmental disorders and/or related medical problems.[12] The chairman of the committee wrote: “In the 

practice of developmental screening and surveillance, we recommend the incorporation of parent-completed 

questionnaires or directly administered screening tests into the process of surveillance and screening. 

However, their results should be combined with attention to parental concerns and the pediatrician’s opinion, 

rather than replacing them, to augment the screening process and increase identification of children 

with developmental disorders”.[13] 

 

METHODOLOGY- 

 

STUDY DESIGN-  Through an assessment survey with the help of care taker 

 

SAMPLING TECHNIQUE-  Randomized sampling technique 

 

SAMPLE SIZE- 50 

 

STUDY CENTER- Santosh College Of Physiotherapy, PALNA( Delhi Council  for Child Welfare 

https://www.ncbi.nlm.nih.gov/books/NBK557518/
https://www.ncbi.nlm.nih.gov/books/NBK557518/
https://en.wikipedia.org/wiki/Growth_chart
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-11
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-:1-12
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-:0-1
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-:1-12
https://en.wikipedia.org/wiki/Developmental_disorder
https://en.wikipedia.org/wiki/Denver_Developmental_Screening_Tests#cite_note-13
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STUDY DURATION- One time study 

 

INTERVENTION DURATION- 3 Months 

 

Inclusion criteria  

1. Full term Neonates . 

2. DENVER-11 Screening scale 

3. Four domains of Denver : gross motor ,fine motor, speech & language,social- emotional  

 Exclusion Criteria:  

1. Neonates born to with very high-risk, Severe Heart Disease,   

2. Birth asphyxia 

3. Syndromatic  infant with congenital anomalies . 

4.Blind infants 

5.CMV Infants 

6. Very low birth weight10 (less than 2000 gms) and IUGR. 

 

PROCEDURE 

 

DATA COLLECTION - Assigned consent form taken from care giver staff and permission was also 

obtained from the head of the council where the study was conducted .Study included  total 50 infants for 

gross motor function screening in two different group one of 30 female infants and 20 male infants. 

 

Ethics approval to conduct the study is to be obtained from the Delhi Council for Child Welfare. Ethics 

Committee for child welfare  provided their informed consent to voluntarily participate and allowed their 

infants to be observed for gross motor development before the first data collection cycle. 

 

 Throughout the study they "ll not get interrupted . The data were anonymized, in order to not reveal the 

identities of participants, and the analyses were conducted in such a way that prevented the final results from 

being linked to individuals. 

 

The eligibility of participants for the study was assessed by an interview, data recording, and direct 

observation by a licensed pediatric physical therapist.  

 

Demographic data of infants were obtained from child health record books and recorded prior to the first data 

collection. Caregivers were also interviewed every month, using structured questionnaires about childcare 

during the data collection period.  

 

Moreover, introduction will be explained to the care givers  to record information about illnesses 

experienced by the infant, such as signs, duration of illness, and treatment. Vaccination data were obtained 

from the child health record book, in order to ensure that infants had received the required healthcare. 

 

The gross motor development of each infant will  assessed one time month in total. Subsequent assessments 

occurred on the same date of month, plus or minus 1 or 2 days .  

 

The assessments of motor development were performed through direct observation at NGO  in a quiet room 

familiar to the infant, and with the main caregiver nearby. Each infant wore a diaper during the assessment, 

such that his or her joints and movements could be clearly observed. Infants moved voluntarily with minimal 

touching. The main caregivers were asked to change the position of the infants, if needed. Toys could be 

used to motivate movement, if necessary. 

 

The assessment was performed only when infants will alert or felt well. The assessment of gross motor 

development will re-scheduled for another time within five days of the due date if infants were not ready for 

the test. 

Only one physiotherapist assessed participants in the current study. The assessor was trained to use the 

DENVER ll, and performance was determined by an expert with more than 2  years of clinical experience in 

pediatric physical therapy and who is familiar with the DENVER ll. 
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The inter-rater reliability between the assessor and expert will tested and analyzed . The intra-rater reliability 

with one time  will be assessed in 50 full-term infants aged 0–3months .(15) 

 

Result 

 

A total of 50 participants were recorded which included 30 females and 20 males. 

 

 
Graph 5.1- Gender Distribution 

 

We used t-test as statistical test to compare the means of two groups and determine if there is a statistically 

significant difference between them. It is particularly useful when dealing with small sample sizes and 

assuming that the data follows a normal distribution. There are two main types of t-tests: the independent 

samples t-test and the paired samples t-test. 

 

Table 5.3- t test analysis for the following 
Parameters t value p- value 

lift his/her neck in prone position  0.03 0.001 (S) 

able to move all four limbs 0.02 0.015 (S) 

able to follow to midline 5.6 4.11 (NS) 

Rigid face 0.03 0.014 (S) 

Ability to hold his/her neck 45 degree in prone position 0.01 0.004(S) 

respond to bell sound 0.03 0.018 (S) 

able to follow to follow to past mid line ? 1.4 0.56 (NS) 

smile responsively 0.48 0.04 (S) 

able to hold his/her neck 90 degree in prone position 0.02 0.004(S) 

vocalize during an interaction 1.14 .098 (NS) 

keep his/her hand together 1.19 0.65(NS) 

smile spontaneously  during an interaction 0.002 0.03(S) 

NS- Non Significant; S- Significant  

 

 
Graph- Correlation between movements 
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Ethical Considerations 

 

The study will adhere to ethical guidelines, including informed consent procedures, participant 

confidentiality, and approval from relevant ethics committees. 

 

Discussion: 

 

The aim of this study was to investigate the impact of the Gross Motor Function Measure (GMFM) on 

infants aged 0-3 months, focusing on its utility as a means of evaluating gross motor function during this 

critical developmental period. The discussion will delve into key findings, implications for clinical practice, 

methodological considerations, and avenues for future research. Our study revealed correlation between the 

joint movements. Comparing our results to existing literature on infant motor development, we found many 

similarities. This study expands upon prior research by specifically examining the impact of GMFM within 

the unique context of the first three months of life. 

The practical implications of our findings for clinicians working with infants are substantial. This insight 

may inform early interventions and contribute to optimizing developmental outcomes for this age group. 

While our study provides valuable insights, certain methodological limitations must be acknowledged. Our 

findings align with infants GMFM is a relevant tool for assessing gross motor function in infants during the 

first three months of life. However, further research may explore potential modifications or extensions to 

existing theoretical frameworks based on the observed nuances in this age group. 

 

Limitations 

 

Specific limitations of the GMFM-88 are: (1) individuals with identical percent scores could have very 

different scoring profiles limiting comparability; (2) the time it takes to administer, observe, and score all 88 

test items; and (3) reduced responsiveness for children with very low or very high scores. 

 

Conclusion 

 

In conclusion, this prospective study aimed to meticulously assess the gross development of a group of 

infants with the overarching goal of identifying and addressing early signs of improper gross motor 

development. Through our comprehensive examination, we have gained valuable insights into the 

developmental trajectories of these infants, enabling us to proactively intervene in instances where deviations 

from typical milestones are observed. 

 

The findings underscore the significance of ongoing surveillance and early intervention in promoting optimal 

gross motor development during infancy. By prospectively monitoring the developmental progress of these 

infants, we have laid the foundation for timely interventions that can potentially mitigate challenges 

associated with improper gross motor development. 
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