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Introduction  
Mortality among prematurely born infants has decreased dramatically over the past 
decade in developed countries. The survival rate for very-low-birth-weight (VLBW) 
infants (less than 1,500 g) has risen from 50%1 to more than 85%2 since the introduction 
of neonatal intensive care in the early 1970s. However, a similar improvement in 
morbidity and long-term consequences among these very prematurely born children has 
not yet been conclusively shown to have taken place. Hence, there is intense ongoing 
research addressing possible improvements to medical treatment. The importance of 
improvements in the caregiving itself and engagement of the family has also gained 
increasing acceptance in the scientific community. 
 
Subject  
The Newborn Individualized Developmental Care and Assessment Program (NIDCAP)3 
is an example of an integrated developmental care intervention for newborn infants that is 
well documented. The major instrument employed in the NIDCAP is repeated, 
formalized observations of the infant by a person who is specifically trained and certified 
in the method. These observations focus on efforts at self-regulation, as revealed by 
approach or avoidance behaviour. When the sensory input is appropriate, the infant will 
move towards the stimuli and demonstrate self-regulatory behaviour. In contrast, when 
the input is overwhelming because of too great intensity or inappropriate timing, the 
infant exhibits avoidance or stress behaviour.  
 
Consequently, caregiving plans, including recommendations for individualized care and 
environmental changes, are designed on the basis of the infant’s current developmental 
stage and medical condition, as well as the family’s needs. As the infant matures, these 
recommendations are modified in an appropriate manner. 
 
Accordingly, caregivers learn to be careful observers and note the infant’s reactions to 
different types of handling and care. Based on these observations, caregivers can make 
appropriate and continuous adjustments. Moreover, NIDCAP is family-centred. The goal 
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is to empower the family by helping them develop such care skills and techniques, thus 
including the family as part of the health-care team.  
 
Problems and Research Context 
The hospitalization of prematurely born infants takes place at a time when important 
growth and development of organ systems would normally take place in the mother’s 
womb. The crucial development of respiration and brain function is highly active and of 
greater importance than at any other period of life. Thus, lung function and 
neurodevelopmental outcome are the two major issues of concern.4,5 Using the 1980 
World Health Organization (WHO) definition of impairments and handicaps, follow-up 
studies of VLBW infants have reported disabilities in 15% to 25% of these children.6,7  A 
recent meta-analysis revealed that at school age, cognitive scores of former VLBW 
infants are approximately 10 points lower than those of matched control children7 due to 
difficulties with attention, behaviour, visual-motor integration and language 
performance.8-10  
 
Key Research Questions  
What are the benefits of NIDCAP in terms of: 

• Medical problems during hospitalization, e.g. fewer respiratory diseases and brain 
lesions 

• Parents’ involvement in caregiving 
• Shorter hospitalization and cost savings 
• Long-term mental and motor development 
• Behavioural problems in early childhood and school age 

 
Research Results  
To date, there have been three randomized controlled trials published on the effects on 
VLBW infants through a full implementation of NIDCAP.11-13 In their recent meta-
analysis, Jacobs and collaborators report separately on these three studies and 
demonstrate a significant reduction in the need for mechanical ventilation of nearly four 
weeks.14 A Cochrane Review15 also reported the risk of moderate-severe chest X-ray 
findings in approximately one-third of the NIDCAP infants as compared to control 
infants. In addition, based on our own calculations, the risk of severe brain lesions is 
reduced by almost 50% for NIDCAP infants. 
 
Jacobs and co-workers also report a mean improvement in cognitive ability at nine to 12 
months of age by 16 IQ points.14 
 
A recent report16 on a five-year follow-up of a Swedish study demonstrates a clear 
significant impact on the NIDCAP group only in the behavioural aspect of development. 
However, there were positive tendencies in terms of the incidence of mental retardation 
and overall disability. 
 
Two trials assessed brain function using sophisticated electro-physiological methods.11,17 
Both of these studies revealed significant differences in favour of NIDCAP intervention. 
Interestingly, in the study on more mature low-risk infants, the largest differences were 
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observed in the frontal lobe area, where the organization of the brain cells occurs 
relatively late.17 Moreover, employing new advanced radiological techniques (3D-
Magnetic Resonance Imaging, MRI), the same investigators recently presented 
preliminary data that indicated beneficial changes in the structure of the brain18 in 
NIDCAP infants compared with a control group.  
 
The complexity of developmentally supportive care and demand for comprehensive 
training have caused some concern about its cost-effectiveness.15 However, several 
groups have reported that NIDCAP actually reduces costs by $4,000 to $120,000 US per 
infant, depending on birthweight and initial illness.11,12,19 
 
In addition, studies on the effects of NIDCAP components in specific care-giving 
situations have recently been reported. Sizun and co-worker demonstrated decreased pain 
response and lung function during a routine nursing procedure in medically stable 
preterm infants.20 A preliminary report from the same group of investigators also 
indicated increased durations of sleep with NIDCAP.21 

 
Published studies on the effects of NIDCAP have been relatively few to date, with small 
numbers and relatively short follow-up periods. The methodology employed has been 
questioned.14,15 However, due to the complexity of the intervention, NIDCAP evaluation 
is complicated in comparison to studies involving, for example, different drug treatments 
or modes of ventilation. It is difficult to achieve an optimal experimental design. There is 
no gold standard for nursing care, which makes the definition of the control group 
variable. The intervention cannot be applied without revealing to which study group a 
particular infant belongs. In experiments that include several individual approaches, it can 
be difficult to determine what exactly made the difference – and a single procedure may 
not be analyzed separately.  
 
Since most developmental-care studies include small numbers of generally healthy 
preterm newborns, the results are not readily generalizable for infants with acute illness 
and/or extreme prematurity. The duration of integrated-care procedures, such as 
NIDCAP, last for months and there is a risk of a spill-over effect on the control group. 
Moreover, parents share experiences with each other and actively seek knowledge 
designed to improve the treatment of their infant. 
 
Conclusions and Implications 
This kind of intervention is attractive from an ethical point of view.22 Family-centred 
developmentally supportive care is based on the recognition that the newborn infant is a 
human being in his/her own right and on the need to encourage caregivers to be guided by 
the current needs of the individual infant and its family. The theoretical framework behind 
family-centred developmentally supportive care/NIDCAP is endorsed by research from 
various scientific fields, such as neuroscience, developmental and family psychology, 
medicine and nursing. However, the introduction of NIDCAP is not a trivial process but 
involves a considerable investment at all levels of the organization. NIDCAP requires some 
physical changes in the Neonatal Intensive Care Unit, as well as substantial educational 
efforts and changes in the practice of care. The findings of our own investigations on the 
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effects of NIDCAP have been encouraging and in line with the results of previous studies. 
NIDCAP has been very well received by nursing staff, neonatologists and parents.23 It 
appears reasonable to recommend that nurseries acquire the know-how to implement 
NIDCAP in order to be able to engage in new and much warranted investigations of 
developmentally supportive care in different cultural contexts and with diversified and, if 
possible, larger randomized multi-centre trials. 

Encyclopedia on Early Childhood Development 
©2004 Centre of Excellence for Early Childhood Development  
Westrup B 

4



PREMATURITY 

REFERENCES 
 
1. Stewart AL, Reynolds EO, Lipscomb AP. Outcome for infants of very low 

birthweight: Survey of world literature. Lancet 1981;1(8228):1038-1040. 
2. Horbar JD, Badger GJ, Lewit EM, Rogowski J, Shiono PH. Hospital and patient 

characteristics associated with variation in 28-day mortality rates for very low 
birth weight infants. Vermont Oxford Network. Pediatrics 1997;99(2):149-156. 

3. Als H, Lawhon G, Brown E, Gibes R, Duffy FH, McAnulty G, Blickman JG.  
Individualized behavioral and environmental care for the very low birth weight 
preterm infant at high risk for bronchopulmonary dysplasia: Neonatal intensive 
care unit and developmental outcome. Pediatrics 1986;78(6):1123-1132 

4. Vaucher YE. Bronchopulmonary dysplasia: an enduring challenge. Pediatrics in 
Review 2002;23(10):349-358. 

5. Bregman J. Developmental outcome in very low birthweight infants. Current 
status and future trends. Pediatric Clinics of North America 1998;45(3):673-690. 

6. Bylund B, Cervin T, Finnstrom O, Gaddlin PO, Kernell A, Leijon I, Sandstedt P. 
Warngard O. Morbidity and neurological function of very low birthweight infants 
from the newborn period to 4 y of age. A prospective study from the south-east 
region of Sweden. Acta Paediatrica 1998;87(7):758-763.    

7. Bhutta AT, Cleves MA, Casey PH, Cradock MM Anand KJS. Cognitive and 
behavioral outcomes of school-aged children who were born preterm: a meta-
analysis. JAMA - Journal of American Medical Association 2002;288(6):728-737. 

8. Hack M, Fanaroff AA. Outcomes of children of extremely low birthweight and 
gestational age in the 1990's. Early Human Development 1999;53(3):193-218.   

9. Stjernqvist K, Svenningsen NW. Ten-year follow-up of children born before 29 
gestational weeks: health, cognitive  development, behaviour and school 
achievement. Acta Paediatrica 1999;88(5):557-562. 

10. Wolke D, Meyer R. Cognitive status, language attainment, and prereading skills 
of 6-year-old very preterm children and their peers: the Bavarian Longitudinal 
Study. Developmental Medicine & Child Neurology 1999;41(2):94-109. 

11. Als H, Lawhon G, Duffy FH, McAnulty GB, Gibes-Grossman R, Blickman JG. 
Individualized developmental care for the very low-birth-weight preterm infant. 
Medical and neurofunctional effects.  JAMA - Journal of the American Medical 
Association 1994;272(11):853-858. 

12. Fleisher BE, VandenBerg K, Constantinou J, Heller C, Benitz WE, Johnson A. 
Rosenthal A, Stevenson DK. Individualized developmental care for very-low 
birth-weight premature-infants. Clinical Pediatrics 1995;34(10):523-529.   

13. Westrup B, Kleberg A, von Eichwald K, Stjernqvist K, Lagercrantz H. A 
randomized, controlled trial to evaluate the effects of the newborn individualized 
developmental care and assessment program in a Swedish setting. Pediatrics 
2000;105(1 Pt 1):66-72.   

14. Jacobs SE, Sokol J, Ohlsson A. The Newborn Individualized Developmental Care 
and Assessment Program is not supported by meta-analyses of the data. Journal of 
Pediatrics 2002;140(6):699-706.  

15. Pinelli J, Symington A. Non-nutritive sucking for promoting physiologic stability 
and nutrition in preterm infants. Cochrane Database Systematic Reviews. 

Encyclopedia on Early Childhood Development 
©2004 Centre of Excellence for Early Childhood Development  
Westrup B 

5



PREMATURITY 

2001;3:CD 001071. Available at: 
http://www.nichd.nih.gov/cochrane/Pinelli/Pinelli.HTM.  Accessed July 08, 2004. 

16. Westrup B, Böhm B, Lagercrantz H, Stjernqvist K. Preschool outcome in children 
born very prematurely and cared for according to the Newborn Individualized 
Developmental Care and Assessment Program (NIDCAP). Acta Paediatrica 
2004;93(4):498-507. 

17. Buehler DM, Als H, Duffy FH, McAnulty GB, Liederman J. Effectiveness of 
individualized developmental care for low-risk preterm infants:  Behavioral and 
electrophysiologic evidence. Pediatrics 1995;96(5):923-32. 

18. Als H. Developmental care, brain structure and function (abstract). ESF 
workshop: Research on early developmental care for premature babies in NICUs. 
London, England; March 15, 2003. 

19. Petryshen P, Stevens B, Hawkins J, Stewart M. Comparing nursing costs for 
preterm infants receiving conventional vs. developmental care. Nursing 
Economics 1997;15(3):138-45,150. 

20. Sizun J, Ansquer H, Browne J, Tordjman S, Morin JF. Developmental care 
decreases physiologic and behavioral pain expression in preterm neonates. 
Journal of Pain 2002;3(6):446-450. 

21. Bertelle V, Mabin D, Curzi-Dascalova L, Adrien J, Sizun J. Impact of 
developmental care on sleep in preterm neonates. Pediatric Research 2002;51(4) 
Part 2 Suppl. S:2195  

22. Kennell JH. The humane neonatal care initiative. Acta Paediatrica 
1999;88(4):367-370.  

23. Westrup B, Stjernqvist K, Kleberg A, Hellstrom-Westas L, Lagercrantz H. 
Neonatal individualized care in practice: a Swedish experience. Seminars in 
Neonatology 2002;7(6):447-457. 

 
 
To cite this document: [insert correct citation information here] 
 
Westrup B. Family-centred developmentally supportive care in Neonatal Intensive Care Units . In: 
Tremblay RE, Barr RG, Peters RDeV, eds. Encyclopedia on Early Childhood Development [online]. 
Montreal, Quebec: Centre of Excellence for Early Childhood Development; 2004:1-6. Available at: 
http://www.child-encyclopedia.com/documents/WestrupANGxp.pdf. Accessed [insert date]. 
 
Copyright © 2004  

 

Encyclopedia on Early Childhood Development 
©2004 Centre of Excellence for Early Childhood Development  
Westrup B 

6

http://www.child-encyclopedia.com/documents/WestrupANGxp.pdf

	Topic
	Introduction 
	Subject 
	Problems and Research Context
	Research Results 
	Conclusions and Implications


