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INTRODUCTION
Babies with low birth weight (<1800 gm) can be born prematurely or 

thfull-term. The first 1000 days i.e., from conception through age 24  
months, are foundational for brain development ( Fox, S. E et al., 
2010). About 8% of total birth annually in the USA and 16% of birth 
worldwide are low birth weight and about 1.5% of children are born 
with very low birth weight in 2013 (Martin, J. A.,. et al. 2013.). Various 
factors contribute to low birth weight, including maternal health 
issues, poor nutrition, infections during pregnancy, and multiple 
pregnancies. Low birth weight infants are vulnerable for 
neurodevelopmental delays including cognitive development, motor 
skills, and learning abilities (Upadhyay et al., 2022). As low birth 
weight and developmental delays are often interconnected, low birth 
weight infants suffer from a higher risk of developmental delay in 
various developmental domains i.e. cognitive development, motor 
skills and learning abilities in future (Kyriakidou et al., 2020). These 
delays can impact the child's ability to reach age-appropriate 
milestones, necessitating early and continuous intervention. It is 
obvious that low birth weight infants face challenges of cognitive 
developmental, difficulties with memory, and impaired intellectual & 
slower language acquisition, besides, motor developmental delay and 
learning disabilities (Suvorov et al., 2022).

The developmental issues related to Premature birth can include, 
vision and hearing impairments, and difficulties with social and 
emotional development also (Arvind Krishna et al., 2025). As preterm 
and low birth weight neonates are vulnerable to neurodevelopmental 
disability, Regular follow-ups with pediatricians and specialists are 
essential to track progress and address any emerging concerns related 
to the issue. 

Early intervention programs enhance neurodevelopment, providing 
the necessary support to promote brain development (Kyriakidou et 
al., 2020). Parents and caregivers play a crucial role in supporting the 
growth and development of low birth weight infants by providing a 
stimulating environment, they can help improve the child's long-term 

outcomes (Jeong et al., 2021 & Incomioernani et al., 2024) . Thus we 
planned to assess the impact of intensive developmental therapy at 
home setting, delivered by care giver & to assess the result through 
serial HINE examination. HINE is a well-studied examination tool to 
assess the developmental progress of high risk babies (LBW) (Maitre 
et al., 2016 ).
 
Methods
Objective of the Study: The aim is to find out the effectiveness of 
home based early developmental intervention on high risk babies to 
improve their neuro-developmental performance & prevention of 
disability.
Study Setting: Sick Newborn Care Unit (SNCU) follow up clinic of 
Dr. B.C. Roy Post Graduate institute of Pediatric Science, 
Study Population: Low birth weight babies (<1800 gm) discharged 
from SNCU were the study population. To assess neurological 
abnormality, the Hammer Smith Neonatal Neurological Examination 

rdat 3  month age was done.
Study Design: We have designed a randomized interventional study 
where the subjects will be randomized in two arms. One arm received 
home based early stimulation and intervention along with usual 
institutional care & other received only routine institutional care (need 
based care). The early intervention program described to the parents 
(especially to the mothers) of low birth weight SNCU discharged 
babies. These programs include complete schedules to improve 
elementary sensory motor patterns, individualized care plans centered 
on the infant behavior, mother child interaction, extending to vision, 
hearing stimulation with feeding and vocalization.

thUpto 6  month activity of generic multimodal sensory motor 
stimulation (Ramachandran, S. et al., 2010 and Lekskulchai R et al., 

th th2001) & 6  - 24  months received therapy as per different age 
stratification (as per NICU protocol, AIIMS New Delhi, a WHO 
supported neonatal research unit). Family members observe their child 
development in their time age as per developmental observation card 
(DOC) for parents developed by Child Development Centre (CDC) 
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ABSTRACT
Objectives: Prevention of developmental disability in high risk low birth weight babies (< 1800gm) requires time intensive developmental therapy 
since early childhood. Age old Hospital based intervention need to be supplemented by regular goal directed therapy, at home setting by family 
members.  High-risk baby after discharge from neonatal intensive care unit, parents counseled about the benefit of regular intervention Method:
from the very beginning to bring them out of the disability in future. 29 subjects with Hammersmith Infant Neurological Examination (HINE) 
Score below 60 were allocated in intervention arm. Home based goal directed intensive activity protocol demonstrated using the principle of 
coaching ( relationship-directed, family-centred intervention; RD-FCI) to their parents. Another 29 subjects of control arm who attended follow-up 
at fixed schedule, received only routine institutional care (need based care). Subjects were evaluated by using HINE at baseline during recruitment 

th th th that age of 3rd month corrected age and then followed up at 6 , 12 , 18  & 24  months.  Changes in HINE score at 3rd, 6th, 12th,  Result & Discussion:
18th & 24th months were plotted longitudinally to show score trajectory of individual participants (in linear mixed effect models). Median value  of 
HINE score of both group at each visit  is compared  in figure(attached). Median value of HINE Score obtained at 3rd months was- 52 (Intervention 
group) vs 51 (control group). Similarly at 6th month- 59 vs 55, at 12th month -65 vs 61, at 18tn month -70 vs 66, at 24th month-74 vs 70 respectively. 
Median value HINE score  of intervention group shows better outcome, compare to control group at age 6th, 12th, 18th & 24th month which 
indicates the intervention module is effective.  Parent delivered home based early intervention model is effective in achieving the Conclusion:
better development of LBW baby.
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(Nair MKC, et al.,2017). If child shows any delay in milestone that 
were being recorded to decide about next activity, Therapy activity 
based on “goal oriented intervention” as per protocol (“early 
stimulation and developmental activities” chapter as described in 
David warner's book “Disabled Village Children”( Werner D., 1987). 
Appropriate parents covered through topic discussion and goal 
specific therapeutic intervention with pictures or video & 
demonstration at clinic with regular interval feedback. Mother 
(preferable) and father empowered to deliver the desired therapeutic 
module. Involvement of parents further improve the cognitive & 
psychomotor aspect. Age specific feeding-nutrition & hygienic 
practice advised through module also. In our studies we used frequent 
interaction that occurred after initial training, interaction to support 
parents to achieve implementation fidelity for the use of a specific 
intervention protocol with directive feedback, on how parent could 
work to improve implementation of the strategy, Child's performance 

rd th th th thwere recorded at 3 , 6 , 12 , 18  & 24  months using HINE done by 
qualified examiner. Study Protocol approved by institutional ethical 
committee of Dr. B C Roy PGIPS, Kolkata, W.B.

RESULTS
The primary objective of the study was to evaluate whether a home 
based early developmental intervention could improve sensory motor 
development among low birth weight (<1800) infants compared to 
control group. Mean & median value of HINE score are almost similar, 
We are considering median value for better representation, as it is more 
meaningful in our study setting.

rdAt the 3  -month follow-up, the median value of HINE scores of the 
intervention and control groups were nearly identical i.e. 52 & 51 

threspectively. Besides, 6  months of age, early signs of the 
intervention's impact became noticeable. The intervention group 
recorded significantly higher HINE scores 59 compared to the control 
group 55. This value reveals a significant developmental progress of 
home based intervention at 6 month of age.  

thA marked deviation in neurodevelopmental outcomes emerged at the 12  
month assessment, where the intervention group achieved substantially 
higher HINE scores compared to control group i.e. 65 and 61 respectively. 
These results indicate that the developmental (sensory-motor) benefits of 
home based early intervention during the second half of early life.

tnMoreover, at 18  months, the intervention group continued to exhibit 
superior neurodevelopment, with median value of HINE scores of 70 
compared to 66 in the control group. This value instigated the 
development of cognitive-motor pathways and adaptive functioning 
due to continuous goal-oriented activities delivered by parents.

thFinally, 24  -month follow-up, the intervention group maintained its 
developmental advantage, achieving median scores of 74 compared to 
70 in the control group. These results indicate that gains achieved in the 
first year continued to strengthen, enhancing motor coordination, 
posture, reflex maturation, and better cognitive-social integration. 
Comparison of progression improvement in developmental 
trajectories between the two groups across the follow up period shown 
in (Fig No – 1). Individual trajectory of HINE score given in different 
group for better perception (Fig – 2&3).

Fig. 01. Line diagram shows that the median value of HINE according 
to various time points (n=29 each)

Fig. 02. Trajectory of HINE SCORE of each subject (control group) at 
rd th th th thvarious time points (3 , 6 , 12 , 18  & 24  month) (n=29 )

Fig. 03. Trajectory of HINE SCORE of each subject (intervention 
rd th th th thgroup) according to various time points (3 , 6 , 12 , 18  & 24  month) 

(n=29 each group)

DISCUSSION
Family-centered practices that emphasize active involvement of the 
family in the child's care have increasingly become the preferred 
approach in pediatric rehabilitation and early childhood intervention 
programs. Systematic reviews have consistently indicated that 
parental engagement in early intervention is associated with improved 
cognitive, motor, and socio-emotional outcomes for infants, as well as 
greater parental satisfaction and empowerment (Dunst CJ et al., 2007 
& Schirin A. et al., 2020). Findings pointing towards the importance of 
integrating parents of infants and young children with special needs as 
active participants in all stages of intervention, including goal setting, 
intervention planning, implementation, and outcome evaluation. Over 
the past decade, coaching (RD-FCI), using early intervention (EI) 
strategies has emerged as a complex yet effective approach. This 
methodology involves multimodal interventions designed to promote 
parent-infant interactions and facilitate developmental gains (Rush D 
et al,. 2011). 

In contrast to earlier studies using coaching principles in early 
intervention, the present study offers several key advantages. Firstly, 

ththe intervention was longer in duration, extending up to 24  months, 
whereas prior studies typically implemented short-term programs 
averaging six months. Secondly, our intervention protocol was goal-
oriented, with collaborative goal setting between parents and the 
primary treating physician, ensuring individualized, needs-based 
therapy (Friedman M., et al., 2012 & Blauw-Hospers C. H., et al., 2011 
& Kaiser A. P., et al., 2013) . Structured parent-delivered early 
intervention into follow-up care for high-risk neonates can serve as a 
feasible strategy to prevent long-term developmental disabilities. 

Blauw-Hospers et al. reported that infants of mothers with relatively 
low educational levels benefited more from RD-FCI in terms of 
cognitive outcomes compared to infants of more educated mothers 
(Blauw-Hospers CH et al., 2011). Empowering families and 
leveraging the home environment as a therapeutic setting, this 
approach reduces reliance on resource-intensive hospital-based 
therapies while maintaining high efficacy, which applicable for LMIC 
setting.

REFERENCES
1. ArvindKrishna, D., Naaraayan, S. A., & Meenakshi, K. D. (2025). Prevalence and Risk 

Factors of Developmental Delay among High-risk Preterm NICU Graduates – A Cross-
Sectional Study. Annals of Child Health, 2(1), 6–11. 

2. Blauw-Hospers CH, Dirks T, Hulshof LJ, Bos AF, Hadders-Algra M. Pediatric physical 
therapy in infancy: from nightmare to dream? A two-arm randomized trial. Phys Ther 
2011; 91: 1323–38.

3. Chattopadhyay, N., & Mitra, K. (2015). Neurodevelopmental Outcome of High Risk 
Newborns Discharged from Special Care Baby Units in a Rural District in India. Journal 
of Public Health Research, 4(1), 318. 

4. Dunst CJ, Trivette CM, Hamby DW. Meta-analysis of family-centered help giving 
practices research. Ment Retard Dev Disabil Res Rev 2007; 13: 370–8

5. Fox, S. E., Levitt, P., & Nelson Iii, C. A. (2010). How the Timing and Quality of Early 
Experiences Influence the Development of Brain Architecture. Child Development, 
81(1), 28–40. 

6. Friedman M., Woods J., Salisbury C.. Caregiver coaching strategies for early 
intervention providers: Moving toward operational definitions. Infants & Young 
Children, 2012, 25, 62–82

7. Incomioernani. Low Birth Weight and Developmental Delays: An Overview. Special 
Strong, 2024, June 10 

8. Jeong, J., Franchett, E. E., Ramos de Oliveira, C. V., Rehmani, K., & Yousafzai, A. K. 
(2021). Parenting interventions to promote early child development in the first three 
years of life: A global systematic review and meta-analysis. PLoS Medicine, 18(5), 
e1003602. 

9. Kaiser A. P., Roberts M. Y. Parent-implemented enhanced milieu teaching with 
preschool children with  intellectual disabilities. Journal of Speech, Language, and 
Hearing Research, 2013. 56, 295–309

10. Kyriakidou, M., Chatziioannidis, I., Mitsiakos, G., Lampropoulou, S., & Pouliakis, A. 
(2020a). Neurodevelopmental Outcome in Extremely Low Birth Weight Infants at 2–3 
Years of Age. Medicina, 56(12), 649.

11. Kyriakidou,     M., Chatziioannidis, I., Mitsiakos, G., Lampropoulou, S., & Pouliakis,     
A. (2020b). Neurodevelopmental Outcome in Extremely Low Birth Weight Infants at 
2–3 Years of Age.

12. Lekskulchai R and Cole J Effect of a developmental program on motor performance in 
infants born preterm. Australian Journal of  Physiotherapy 2001:  47:169-176 

13. Maitre, N. L., Chorna, O., Romeo, D. M., & Guzzetta, A. (2016). Implementation of the 

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr



Hammersmith Infant Neurological Examination in a High-Risk Infant Follow-Up 
Program. Pediatric Neurology, 65, 31–38. 

14. Martin, J. A., Hamilton, B. E., Osterman, M. J.K. et al. (2013). Births Final Data for 
2012. National Vital Statistics Reports, 62, 1-67. - References—Scientific Research 
Publishing. (n.d.). Retrieved November 29, 2025, from 

15. Nair MKC, George B, Krishnan R, Infant and Toddler Development. In: Nair MKC, 
Developmental  Paediatrics, 1st ed: New Delhi: Noble Vision (Medical Book 
Publishers):2017. P.42-43

16. Upadhyay, R. P., Taneja, S., Strand, T. A., Sommerfelt, H., Hysing, M., Mazumder, S., 
Bhandari, N., Martines, J., Dua, T., Kariger, P., & Bahl, R. (2022). Early child 
stimulation, linear growth and neurodevelopment in low birth weight infants. BMC 
Pediatrics, 22, 586. 

17. Kyriakidou M., Chatziioannidis I., Mitsiakos G., Lampropoulou S.,and Pouliakis A.,  
eurodevelopmental Outcome in Extremely Low Birth Weight Infants at 2–3 Years of 
Age Medicina, 56(12), 649. 

18. Suvorov, I. A., Suvorova, Dz. Y., Ushakova, L. V., Degtyareva, A., Degtyarev, D. N., 
Albegova, M. B., Kirtbaya, A. R., Filippova, E. A., & Dzhukkaeva, M. M. (2022). 
Assessment of the neurodevelopment of premature infants with extremely low and very 
low birth weight at 5 years of age. Neonatology: News, Opinions, Training, 10, 16–25.

19. Ramachandran, S., Dutta., S. Early developmental care interventions of preterm very 
low birth weight infants. Indian Paediatr. 2010 Aug; 77(8): 869-73

20. Rush D, Shelden M, Dunn W. The Early Childhood Coaching Handbook. Baltimore, 
MD: Brookes, 2011

21. Schirin A. Z., Mijnahadders A., Coaching approaches in early intervention and 
paediatric rehabilitation, Developmental Medicine & Child Neurology 2020, 62: 
569–574 

22. Werner D. Disabled Village Children. Hesperian Health Guides(1987).

International Journal of Scientific Research 81

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 14 | Issue - 12 | December - 2025


