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ABSTRACT: 
Objective: The purpose of this bibliographic revision is to have a better understanding of the philosophy 
of developmental centered care  of the premature infant: NIDCAP. These interventions are aimed at 
optimising the macroenvironment and microenvironment, together with actions aimed at the family in 
order to promote stability and the organisation of the development and behaviour of the premature 
newborn; and from here, to evaluate the effectiveness of its application. 
Methodology: The methodology stems from a bibliographic research (using inclusion and exclusion 
criteria) in Spanish and English language, during the period between 2010 and 2015. The data bases 
used are the following: PUBMED, THE COCHRANE LIBRARY, SCOPUS, CUIDEN, DIALNET, LILACS, 
TDR y GOOGLE ACADÉMICO (certain official web pages have also been used). 
Results: They have been focused on the revision of macroenvironment (light, noise), microenvironment 
(posture, manipulation, pain) ,the family (parents as main caretakers of the premature infant, Kangaroo 
Method, breastfeeding) and the evaluation of the effectiveness of NIDCAP implementation. 
Discussion: It is basically aimed at the consideration of NIDCAP from the perspective of reality 
(prematurity as the main cause of neonatal and infant morbidity and mortality), the literature evidence, 
quality/warmth of the cares, economic cost, and the professional roles. 
Conclusions: There is no evidence that NIDCAP programme improves the neurologic development in 
the long term or the medical results in the short term, therefore, NIDCAP implementation in its current 
form as standard care in premature infants cannot be recommended. However, when we analyze the 
interventions that take part of the CCD or NIDCAP in isolation, most of them are justified in terms of 
common sense, sensitivity in cares and respect to the family and child. 
 
Keywords: Developmental centered care of the premature infant (NIDCAP); macro environment; micro 
environment; family care; effectiveness. 
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RESUMEN: 
Objetivo. Conocer las intervenciones de la filosofía de los cuidados centrados en el desarrollo del 
recién nacido prematuro (NIDCAP) dirigidas a optimizar el macroambiente y el microambiente, junto a 
las actuaciones orientadas a la familia a fin de favorecer la estabilidad y la organización del desarrollo y 
la conducta del recién nacido prematuro; y a partir de aquí, evaluar la eficacia de su aplicación. 
Metodología. Se lleva a cabo una búsqueda bibliográfica (a partir de una serie de criterios de inclusión 
y exclusión específicos) en castellano y en inglés, durante el periodo 2010 a 2015, en las siguientes 
bases de datos: PUBMED, THE COCHRANE LIBRARY, SCOPUS, CUIDEN, DIALNET, LILACS, TDR y 
GOOGLE ACADÉMICO (se recurrió también a determinadas páginas web oficiales). 
Resultados. Se han centrado en la revisión del Macroambiente (luces, ruidos), el Microambiente 
(postura, manipulaciones, dolor), la Familia (padres principales cuidadores, método canguro, lactancia 
materna), y de la Evaluación de la eficacia de la aplicación del NIDCAP. 
Discusión. Se orienta, fundamentalmente, en la consideración del NIDCAP desde la perspectiva de la 
realidad (la prematuridad como primera causa de morbimortalidad neonatal e infantil), de la evidencia 
de la literatura, de la calidad/calidez de los cuidados, del coste económico, y del papel de los 
profesionales. 
Conclusiones. No hay evidencia de que el programa NIDCAP mejore el desarrollo neurológico a largo 
plazo o los resultados médicos a corto plazo, por lo que no se puede recomendar la aplicación del 
NIDCAP en su forma actual como atención estándar en recién nacidos prematuros. Si bien, al analizar 
las intervenciones que forman parte de los CCD o del NIDCAP de forma aislada, la mayoría de ellas se 
justifican desde el sentido común, la sensibilidad en los cuidados y el respeto a la familia y al niño. 
 
Palabras clave: Cuidados en el desarrollo del prematuro (NIDCAP); macroambient; microambiente; 
cuidado familiar; eficacia. 
.  

INTRODUCTION 
 
According to the World Health Organisation (WHO), those who are born before the 37 
weeks of gestation are premature newborns (NB). In addition, the WHO considers that 
prematurity is the leading cause of mortality among newborns and the second leading 
cause of death in children under 5 years of age, and adds that 15 million babies are 
born every year in the world before reaching full term, that is, more than 1 in 10 births. 
In most countries with reliable data, preterm births have increased in recent years (1). 
 
Browne and Pallás believe that, in the last decades, the survival of preterm infants has 
improved essentially due to intrauterine transport, prenatal corticosteroids, surfactant 
and better technological resources. However, this has not been accompanied by such 
a significant decline in long-term sequelae, since preterm birth disrupts the 
development of the central nervous system at a time of rapid and vulnerable growth(2, 

3). 
 
In turn, Als et al. observed a high frequency of morbidity in very immature children, 
which could cause serious disabilities. There is increasing conviction that some of 
these alterations relate, among many other factors, to the care provided after birth (4). 
 
According to Symington et al., in premature infants, the brain is in a critical period of 
growth, maturation, and sensory development. Premature infants change from an 
"ideal" intrauterine environment to a surrounding with multiple unexpected 
environmental (light, noise, proprioceptive stimuli...) and / or harmful (stress, pain...) 
stimuli. The large differences between the two surroundings can have a negative effect 
on the neurodevelopment of these patients, so that their follow-up has become a 
marker of the effectiveness of neonatal care (5). 
 
There is currently a trend in preterm newborn care, called Development and Family -
centred Care (DCC). These are based on a philosophy that embraces the concepts of 
dynamic interaction between newborns, family and surrounding, applied to the 
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neonatal period, in an attempt to optimize both the macroenvironment (noises, lights...) 
and the microenvironment (posture, manipulations, pain...) where the infant grows, 
and of course, involving the family to enhance its role as the primary caregiver of the 
preterm infant, in an active and continuous way (6). 
 
The implementation of this care involves a major change in work routines. The 
processes are adapted to the characteristics of the child and their family, and not the 
other way around. DCCs represent a change in attitudes that professionals must adopt 
in relation to patients (3). 
 
This type of care has been carried out more or less routinely in many European 
countries for some decades. One of the most widespread models, in relation to the 
DCC, is the NIDCAP (Neonatal Individualized Developmental Care and Assessment 
Program) (7, 8). The NIDCAP is an assessment and intervention programme conducted 
by professionals trained in neurodevelopment, which is based on formal behavioral 
observations of the child before, during and after procedures to individualise care.  
 
Due to the above, it is considered of great importance to develop a deeper 
understanding of the interventions of the philosophy of care focused on the 
development of the premature newborn (NIDCAP) aimed at optimizing the 
macroenvironment and microenvironment, together with actions aimed at the family in 
order to promote stability and the organisation of the development and behaviour of 
the premature newborn; and from here, to evaluate the effectiveness of its application. 
 

METHODOLOGY 
 
Bibliographical review of the scientific production related to the object of study, 
according to the following Inclusion Criteria (IC): 1-Date of publication between 2000 
and 2015, 2-Studies in Spanish and English; and Exclusion Criteria (EC): 1-That they 
do not meet the criteria mentioned above, 2-Research studies not related to the 
neurodevelopment of the newborn, 3-Research studies not focused on the care of 
preterm infants admitted to neonatal units. 
 
The keywords and descriptors to generate the bibliographic search, in Spanish and 
English, were: 
 
• Four roots: “Development-centred care", "Premature", "NIDCAP" and "Nursing". 
 
• Six secondary descriptors: “Neurodevelopment", "Macroenvironment", 
"Microenvironment", "Family", "Effectiveness" and "Systematic review". 
 
The databases consulted have been MEDLINE through PUBMED, THE COCHRANE 
LIBRARY, SCOPUS, CUIDEN, DIALNET, LILACS, TDR and GOOGLE SCHOLAR. In 
addition, official websites such as the following were also consulted: NIDCAP 
International Federation (www.nidcap.org), University Hospital 12 de Octubre 
(www.madrid.org/hospital12octubre), Spanish Association of Paediatrics 
(www.aeped.es), Spanish Society of Neonatology (www.se-neonatal.es), Spanish 
Association of Primary Care Paediatrics (www.aepap.org), Ministry of Health, Social 
and Equality Services (www.msssi.gob.es), World Health Organisation 
(www.who.int/en).   
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RESULTS 
 
A total of 575 articles were obtained. Once the inclusion and exclusion criteria were 
applied, 33 articles resulted for bibliographic review, of which 11 are narrative reviews, 
8 are epidemiological studies (of different types: transversal type, transversal, 
observational and descriptive; multicentric and longitudinal; randomised clinical trial; 
controlled clinical trial), 4 systematic review (2 with meta-analysis), 4 protocols, 3 
doctoral theses, 2 reflective articles and 1 clinical practice guide. 
 
After consulting the bibliography, the four themes developed below were analysed: 
 
1. Macroenvironment (lights, noises). 
2. Microenvironment (posture, manipulations, pain). 
3. Family (parents, caregivers, kangaroo method, breastfeeding). 
4. Evaluation of the effectiveness of NIDCAP implementation.  
 

1. Interventions aimed at optimising the macroenvironment: 
 
According to Gallegos et al., the Neonatal Unit (NU) is an area where great stimulation 
is generated. This situation has an impact on the growth and development of the 
newborn, particularly preterm newborns, since they are especially stimulated (6, 8, 9, 10). 

 
As indicated by Pallás and García et al., the sense of sight is the last to mature, and 
therefore, premature infants are especially sensitive to light stimuli. The NUs must 
adapt to the capacities of preterm infants, and this must be compatible with places with 
intense light to prepare medication or to perform other procedures (3, 11, 12). In fact, 
various studies have shown that when light intensity is reduced, there is a decrease in 
heart rate, a decrease in vital activity, an improvement in sleep patterns, stress is 
reduced, and food intake is improved and so is the rhythm of weight gain (6, 8, 10). In 
addition, abrupt changes in light intensity may result in a decrease in oxygen 
saturation (6, 8, 10, 13).  
 
The Spanish Society of Neonatology recommends luminous intensity to be adjusted 
between 10 and 600 luxes and noise level not to exceed 40 dB. Try to use natural, 
gradual light, with a smooth transition in light-dark cycles, use blankets on the 
incubators, progressive lights with adjustable intensity, screens to separate children, a 
lower light level favours the reduction of noise. It is advisable to have sound level 
meters that measure noise continuously, to reduce the intensity of alarms, and to limit 
conversations near newborn, as well as information posters (3, 5, 6, 8, 11, 13). 
 
According to Fernández  and Schapira et al., sound (noise) stimuli cause hypoxaemia, 
bradycardia, increased intracranial pressure, arterial hypertension, apnoea, stress, 
disorganized, ineffective and non-adaptive behaviour, metabolic instability..., as caloric 
requirements increase from glucose. In addition, sleep disturbances, irritability, fatigue, 
vomiting and loss of appetite occur in the newborn, especially in premature infants (1, 

14, 15). Similarly, Gallegos et al. indicate that in the long term there are alterations in 
hearing with the risk of hearing loss, sometimes irreversible, and with language 
impairment. This, in turn, causes a delay in social, cognitive, educational and socio-
emotional development, and social difficulties related to interaction, which results in 
isolation (9). 
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2. Interventions aimed at optimising the microenvironment: 
 
The musculoskeletal system of newborns has a high plasticity, so that they are easily 
adapted to the positions in which they are placed upon admission (3), which can 
produce postural deformities and affect their psychomotor development, the 
relationship of attachment to their parents and to their own self-esteem, when mature, 
in the event of adopting an inappropriate postural pattern (8, 16, 17, 18). Als H. proposes 
containment of the NB in order to promote stability and organisation of development 
and behaviour (Synactive Theory of Behavioural Development) (15). 
 
According to Ginovart, the goals of premature baby postural care are: to receive it in 
flexion and stimulate the active flexing of the trunk and limbs, so as to facilitate hand-
to-mouth activity. It is also advisable to maintain this level of flexion, using nests that 
provide limits (containment) and allow for greater self-regulation and calming ability. 
This in turn helps in the organisation of behaviour. We will also have to favour the 
alternation of both sides (6, 13, 16, 17, 19). It is clear that premature NBs experience 
excessive manipulation (14, 16, 19). 
 
In turn Sánchez et al. show different studies where newborns react immediately to 
touch, and often the response is hypoxia. In addition, constant manipulation of the NB 
has been associated with fluctuations in blood pressure and central venous pressure 
with potential risk of intraventricular haemorrhage (3, 18). 
 
According to Rodríguez et al. minimal manipulation techniques are a way of 
minimising the impact of admission to a Neonatal Intensive Care Unit (NICU), 
especially for very premature infants (1, 20). Manipulations will be more frequent during 
the day and more spaced at night. The rest of the time, observation is carried out 
through non-invasive methods (18).  
 
Preterm infants, even the most immature, are sensitive to painful stimuli, and given 
their characteristics, they present a more intense, more generalised and lasting pain 
than the full-term newborns. Thus, repeated painful stimuli can lead to important 
haemodynamic, respiratory and brain changes and alterations (6, 13). Untreated pain in 
the NB contributes to its morbidity and mortality (3, 6, 17). Pain management in NBs is 
still far from optimal (3, 6). 
 
Within the concept of non-pharmacological analgesia, a series of prophylactic and 
complementary measures are included for the control of low-medium intensity pain, 
and to complement pharmacological measures in the control of intense pain, namely: 
use of oral sucrose 0,2 cc, non-nutritive suckling, breastfeeding, Kangaroo Mother 
Care, restraint, and manipulations of two people (3, 6, 21). Following this, Ruiz et al. 
indicate that pharmacological measures of pain control should be reserved for 
moderate-severe pain or as adjuncts to more intense pain (16). 
 

3. Interventions aimed at the family: 
 
Pallás states that the participation of parents in caring for their admitted NB children is 
one of the basic axes of the NIDCAP methodology (3). Similarly, Ginovart argues that 
parents are the essential pillar of children's development, especially during their first 
years of life, and their early involvement in the care of NBs improves their prognosis. 
Achieving the full participation of parents implies changes in the structure of the Units, 
in the schedules, and above all, in the attitudes of the caregivers, who must realise 
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that they are caring for families and not only NBs, so this requires NUs to be open to 
parents 24 hours a day, thus facilitating breastfeeding and kangaroo care, as well as 
the role of parents as caretakers of their children (17). 
 
Other works have shown that the early relationship established between parents and 
their child is the cornerstone in children’s development. These interactions give the 
child confidence and security, enabling them to develop healthy emotional bonds, 
which are important for the attachment process (14, 22).  
 
Probably the entry of parents into the NU and their recovery of the role of caretakers, 
should not be justified from scientific evidence, but from a perspective of citizen rights 
and what has been natural in the human species (6). 
 
Perapoch et al. point out that the practice of the Kangaroo Method is one of the most 
valuable instruments available to increase the positive stimuli that an immature NB can 
receive in improving its development. In addition, and not least, it favours the bond of 
parents with their children and mutual knowledge, and increases the confidence and 
the competence level of parents. The ease in its application and the practical absence 
of undesirable effects support its application in practically all Spanish Units (23). But 
also, leaving the incubator to perform kangaroo care represents some stress for the 
NB. Therefore, it is advisable to remain in kangaroo care at least 90 to 120 minutes, 
since less skin-to-skin contact does not seem to offer advantages (16). However, 
nowadays, kangaroo care is considered an essential part of DCC and the NIDCAP 
method (6). 
 
Another essential aspect linked to the family is breastfeeding. Breast milk is the best 
food for the NB, breastfeeding itself is an intimate act between mother and child, and 
contributes, in a substantive way, to the creation of the bond between both, which in 
turn is very important for development of the child (16, 17).  
 

4. Evaluation of the effectiveness of NIDCAP implementation: 
 
The evaluation of the effectiveness of NIDCAP (Newborn Individualized 
Developmental Care and Assessment Program) care implementation presents 
ambivalent results. So, advantages and disadvantages must be considered. The 
former has already been dealt with in previous sections, so from now on we will focus 
on a more critical perspective. 
 
Thus, among its disadvantages, we find that starting to work with a DCC philosophy in 
a Neonatal Unit, where parents and families must be included into care, usually 
generates resistance and barriers that are often difficult to overcome (24). 
 
Another difficulty of the NIDCAP is that, in order to accomplish it, a multidisciplinary 
team should be created with all staff involved in neonatal care, a challenge because of 
the high cost of training in this unique approach to care. Undoubtedly, this is an 
obstacle to the dissemination of this evaluation and intervention programme, but also, 
and this is not trivial, it makes the person who receives the training value it 
especially(7). 
 
It is clear that in order to be able to introduce this peculiar care, a substantial amount 
of economic investment is needed, both to train professionals and to adapt the 
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facilities with the necessary equipment and thus make the implementation of the 
NIDCAP a reality. That is why it makes sense to consider its effectiveness.  
 
Finally, following our focus on the disadvantages of NIDCAP care, it is important to 
highlight the systematic review (SR) recently published in Paediatrics and performed 
by Ohlsson and Jacobs (25). Its main objective was to evaluate the efficacy of 
NIDCAP in preterm infants to improve short-term medical variables and long-term 
neurodevelopmental variables. The authors of the study conclude that this Systematic 
Review does not identify any clinically important benefits in terms of NIDCAP 
improving long-term neurodevelopmental or other short-term medical variables. Thus, 
it can be affirmed that care focused on the development of the preterm newborn does 
not prove significant clinical improvements that are important, consistent and 
maintained in premature infants. The authors of this study justify the updating of their 
three previous Systematic Reviews (26, 27, 28) with the appearance of important 
randomised trials on this subject, specifically between 2009 and 2012. It should be 
pointed out in this regard, that this is a scientifically rigorous study, where the quality of 
the individual studies was evaluated using the Cochrane Collaboration tool, although 
only two of them were of high quality (29, 30). 
 

DISCUSSION 
 
There is currently sufficient clinical evidence on the importance of caring for the 
newborn from a sensorineural and emotional development. It is not only a question of 
addressing the illnesses of the newborn, but also taking advantage of this unique 
period of life because of the biological and emotional characteristics that surround it, to 
favour the normalisation of certain aspects that suffer great distortion due to 
hospitalisation (17). This, accompanied with an increasing opening to the intervention of 
parents in the care of their child (31). 
 
If we pause to reflect on the reason for this new Development-Centred Care 
philosophy, we must consider at least the following perspectives: 
 
- Reality. Prematurity is the leading cause of neonatal and infant morbidity and 
mortality, and is one of the most important health problems in society, especially in the 
most industrialised ones (32). 
 
-Studies. Reduction in days of mechanical ventilation. Better evolution of 
neurodevelopment at 18 months. Kangaroo Mother Care is effective in all women to 
increase the amount of milk produced, regardless of their previous intention to 
breastfeed (level of evidence 1 (8).  
 
-Quality / warmth of care. The prevention and treatment of pain should be considered 
as an essential human right of the newborn, regardless of its consequences, short or 
long term (8). 
 
-Economic cost. Decrease in days of admission (8). 
 
-Professionals. Greater motivation, more sense of control, more job satisfaction, ability 
to take on challenges... (8). 
 
To achieve excellence in this new philosophy of care, we must approach it as a 
common project for all professionals, who are in some way involved in neonatal care: 
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neonatologists, nurses, nursing assistants, specialists, technicians, administrative 
staff... thus offering a continuity between care for the family, before birth; and attention 
to the child and family after birth (17). 
 
DCCs encompass dynamic interaction concepts between the newborn, the family and 
the environment, and apply them to the neonatal period. This includes interventions 
aimed at optimising the macroenvironment of lights and noises, such as the 
microenvironment in which the child develops (posture, manipulations, pain). In 
addition, there is interaction with the family to maximise its role as the child's primary 
caretaker (32). 
 
Regardless of what has already been said about the disadvantages of NIDCAP care, 
undoubtedly, its qualitative value plays a fundamental role in the humanisation of care 
focused on development and the family. In fact, in a study on NIDCAP reflections (33), 
the authors argue that the systematic review (25) discussed above (which showed that 
there is no clinically important benefit of NIDCAP in improving neurodevelopment in 
the long term, or another short-term medical variable) does not assess everything 
involved in NIDCAP, but it does raise questions that should be answered, such as: 
Should NIDCAP be implemented as a standard form of care for prematurity, or would 
other developmental care measures be sufficient? And, above all, is the current cost of 
training acquisition justified in NIDCAP? To answer these questions, González de Dios 
et al. (33), propose two types of studies (insufficient at present) that would allow us to 
decide if the implementation of NIDCAP in the neonatal units is justified, these are: 
qualitative evaluation and economic evaluation studies.  
 
However, referring to the comments made in the study by Pallas Alonso et al. (7), we 
should reflect on each of the interventions that are part of the DCC or the NIDCAP. 
Because as their authors point out, when analysed in isolation, most of them are 
justified from common sense, sensitivity in care, and respect for the family and the 
child. Since care of the macroenvironment, microenvironment and family-centred care 
is nothing more than what we all want when we feel ill. So, a meta-analysis, even well 
designed, does not seem to illuminate as much as desired in these questions, or if we 
may say, not as human. What the NIDCAP seeks to provide is comfort for the child, 
the mother, the father, the siblings, and for the professionals themselves, who feel 
more capable and satisfied working from this approach to care (24). 
 

CONCLUSIONS 
 
When analysing interventions that are part of DCC or NIDCAP in isolation, most of 
them are justified from common sense, sensitivity in care and respect for the family 
and the child. 
 
The control of light, the avoidance of excessively luminous environments, more when 
the sense of sight is poorly developed in preterm infants, is what we all desire when 
we feel ill. 
 
To speak in a low voice close to the sick, close to those who suffer is something that 
has only been lost with the arrival of the NICU (Neonatal Intensive Care Unit) 
technification, where machines and their alarms began the raising of tones, and high 
voices were established where there must naturally be whispers. 
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Being able to be close to those who love us when we are ill, a mother or father 
accompanying their child, taking care of them and helping them to overcome the 
problems binding them to the hospital... are almost universal feelings. This is the claim 
of the NIDCAP, which seeks to provide well-being to the whole family, in addition to 
empowering professionals to feel more capable and more satisfied at work. 
 
The NIDCAP interprets each child as a unique individual, with his or her skills and 
threshold when faced with stress and disorganisation. DCCs are a model of care for 
children, consisting of a series of interventions designed to reduce stress in the NICU, 
to reduce pain associated with diagnostic tests and invasive treatments, through the 
application of non-pharmacological methods, such as oral administration of 0.2 cc 
sucrose, nutritive suckling (breast) and non-nutritive (pacifier), and to facilitate the 
participation of parents in the care of their child. 
 
Parents who take care of their children under the Kangaroo Mother Method during 
admission to intensive care units show lower levels of anxiety, and subsequently 
develop greater confidence in their child care and greater attention to their needs. 
 
Breast milk is the food of choice for preterm infants, because its composition is unique, 
due to the greater bioavailability of its components, its immunological properties and 
the presence of enzymes, hormones and growth factors. In addition to all this, it is a 
protective factor against necrotising enterocolitis, nosocomial infections, atopy and 
allergy. 
 
There is no evidence that the NIDCAP programme improves long-term 
neurodevelopmental or short-term medical outcomes, so applying the NIDCAP in its 
current form as standard care in preterm infants cannot be recommended. Although, 
as some studies argue, meta-analyses, systematic reviews, clinical trials... cannot be 
the sole measure of Care, as other evaluative formats are also required. 
 
Beyond technical scientific and physical care experience, our labour also extends to 
spiritual and emotional needs (such as being holistic), contributing to the emotional 
development of the family, humanising care and verifying the implementation of care 
centred on development and the family. 
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