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INTRODUCTION
Preterm survival rates are increasing, due to pharmacological and technological advances in their
care. Globally, 15 million infants are born preterm annually and in South Africa preterm birth account
for up to 14,6% of births (Lesego, UNICEF). These infants are born with low birth weights (weighing
less than 1,500 grams at birth) and are therefore at a high risk of dying, and those who survive have a
high risk for experiencing developmental delays (Pattinson, 2000 [Online]; Health Systems Trust,
2006 [Online]). Although survival rates increased, the developmental outcomes of these infants do
not correlate positively with the increased survival rates. As a result, preterm infants are often
exposed to short and long term challenges, which are provided in Table 1, and these low-birth-weight
infants rely on public health care for an extended period of time.
Table 1: Short and long term challenges for preterm infants

SHORT TERM CHALLENGES

LONG TERM CHALLENGES

 Preterm infants often requires respiratory support
and experience lung conditions’ (respiratory
distress, apnoea),
Feeding challenges,
Poor weight gain,
A long stay in the NICU, which may influence
parental bonding and attachment,
Poor state regulation.
 Physiological challenges including: unstable
cardiac functioning, changes in breathing,
desaturation and skin color changes (Sehgal &
Stack, 2006)
 Long lasting accentuated pain responses (Sehgal
& Stack, 2006)
 Suppression of REM sleep (Seghal & Stack, 2006)
 Parental experiences of loss and grief (Seghal &
Stack, 2006)

 Long term morbidity may include retinopathy of
prematurity (ROP),
 Intra-ventricular haemorrhage (IVH) which may
result in later disabilities such as minor neurological
injuries, cerebral palsy or learning problems,
Long term chronic lung disease and
 Sensory impairments (Nair et al., 2003:94;
Perlman, 2007:1339; Mphahlele, 2007:40; Aucott
et al., 2002:298; Lawhon & Melzar, 1998:56).
 Long term complications also include delays in
developmental milestones such as rolling over,
sitting, crawling, walking and eye-hand
coordination.
 Developmental complications include postural
complications such as cranial moulding, visual
acuity and appearance (Kenner & McGrath,
2004:302; Mphahlele, 2007:40).

 Sensory stimulation can cause physical challenges;
e.g. Noise can lead to behavioural and
physiological changes, including startles, apnea,
bradycardia and changes in cerebral blood flow;
Light may interfere with the central visual system
development and cause squinting; tactile
stimulation can be stress producing and is
associated with pain, squirming and crying (Seghal
& Stack, 2006)

 Disabilities that become evident during the school
age include poor attention, lower IQ score and
behavioural problems (Mahoney & Cohen,
2005:194; Aucott et al., 2002:298).
 Cognitive and mental health, socio-emotional,
behavioural and speech-language levels, as well
as regulatory difficulties persisting into school going
age and even after that (Altimier & Phillips,
2016:230, Aylward, 2014:394, Moster et al.,
2008:262).

In order to address the stated challenges, the model of care known as Neuro-developmental
supportive care (NDSC) was designed to improve developmental outcomes. It is based on the
Synactive Model of Care (as coined by Als in 1982); a care model which aims to enhance the quality
of care in the neonatal intensive care unit (NICU) and to prevent and manage developmental
introduction
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challenges and complications associated with prematurity. Symington and Pinelli (2006) defined
developmental care as “a broad category of interventions designed to minimize the stress of the NICU
environment”. These interventions include elements such as control of external stimuli (vestibular,
auditory, visual, tactile), clustering of nursery care activities, and positioning or swaddling of the
preterm infant”1. NDSC is a well-researched topic and extensive evidence is available about its
benefits in terms of the outcome for preterm infants (see Table 2).
Table 2: Short and long term benefits of NDSC

SHORT TERM

LONG TERM

Clinical Benefits

Improved growth and development

 Improved physiological stability (Pickler et al, 2010)
 Improved oxygenation.
 Decreased ventilation days (Pickler et al, 2010),
and weaning from supplemental oxygen.
 Better weight gain, height and head circumference.
 Improved medical status with fewer complications.
 Quicker transition to full oral feeding, (Pickler et al,
2010)
 Improved flexor tone (Ullenhag,et al, 2009; Aucott
et al, 2002)
 Decreased moderate to severe chronic lung
disease (Symington & Pinelli, 2009)
 Decreased incidence of necrotising enterocolitis
(Symington & Pinelli, 2009)
 Decreased stress as evidenced by stabilised vital
signs. (Pickler et al, 2010; Nair et al. 2003;
Symington & Pinelli, 2009)

 Improved neurobehavioral functioning: preterm
infants who received NDSC are more relaxed. (Als
et al, 2012 McAnulty, et al. 2013; McAnulty, et al.
2012)
 Show less uncontrolled extension of the limbs with
smoother movements.
 Higher level of motor development in arms, hands
and trunk (Ullenhag,et al, 2009);
 Fewer deviations in movement and posture of
head, legs, and feet (Ullenhag,et al, 2009);
 Enhanced brain structure (more white matter),
which is crucial for learning, thinking and decision
making, compared to preterm infants who did not
receive NDSC (Cromie, 2004 [Online]. (Als et al,
2012 McAnulty, et al. 2012)
 Better performance outcome indicators at school
age as measured by IQ, social competence and
behavior assessments. (IQ) (Lubbe W, 2009;
McAnulty, et al. 2013)
 Fewer psychomotor delays at two years of age
(Kiechl-Kohlendorfer, 2015)
 Better visual-motor function and improved EEG
spectral coherence (McAnulty, et al. 2013et al,
2015)

Cost effectiveness
 Shorter length of hospitalisation (Pickler et al, 2010;
Ohlsson and Jacobs, 2013)
 Quicker progression to lower level of care
(McAnulty, et al. 2013)
 Sooner discharge due to quicker progression

Improved growth, development and social
outcomes
 Improved
neurobehavioural
developmental
outcomes (vital signs, growth measure, posture,
tone, flexion, midline, sleep states, self-regulation
and ability to interact) during the hospital stay of the
preterm infant
 Improved attachment and bonding (Pickler et al,
2010)
 Better family outcomes (Symington & Pinelli, 2009;
Aucott et al, 2002)
Additional sources: Byers (2003, 178); Tecklin (2007,106); Gardner (2005, 453); Nair et al. (2003, 94); Mahoney
and Cohen (2005, 203); Aita and Snider (2003, 228)
introduction
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In a resource-limited country, NDSC can potentially have a significant impact on cost saving, better
use of resources, delivery of care based on the best available evidence (Grimshaw et al., 1995:60;
Fulbrook, 2003:101), improved preterm infant development, and improved parent-infant bonding. Als
et al. (2003:405) and Goldberg-Hamblin et al. (2007:167) further stated that ‘developmental care will
make the biggest difference and be most successful in the most challenged settings with little
resources’. Neurodevelopmental supportive care (NDSC) should therefore be an essential practice for
the South African low-birth-weight population, especially in light of the limited resources.
This document intends to provide information for use by bedside clinicians, as well as academics
involved with clinical training and research in the field of neurodevelopmental supportive care of
preterm infants. Eleven guidelines grouped into four categories have been identified and will now be
provided.

introduction

page 3

CATEGORIES AND STRENGTH OF
EVIDENCE

CATEGORY

DIRECT PRETERM
INFANT
ENVIRONMENT

DIRECT PRETERM
INFANT CARE

GUIDELINE

GUIDELINE DESCRIPTION

Guideline 1 Environment

Environmental design implies creating an
environment conducive for preterm infant
development,
similar
to
the
intra-uterine
environment.

Guideline 2 Positioning

Anatomical
positioning.

Guideline 3 Handling

Handling supports flexion, containment and selfregulation.

Guideline 4 Individualized care

Care is individualized in response to preterm infant
cues, behavior and maturity and support state
transition.

Guideline 5 Self-regulation

Opportunities for self-regulation are provided to
support stress management, physiological stability,
self-regulation and feeding support.

Guideline 6 Feeding

Feeding success is supported by a suitable and
supportive environment.

Guideline 7 Pain management of the
preterm infant

Non-pharmacological pain management and the
provision of opportunities for non-nutritive sucking
aid in the endurance of painful and minor
procedures.

Guideline 8 Family centered care

A family centered care approach support parental
empowerment and family involvement.

Guideline 9 Family education

Parent education is provided to support parentinfant interaction.

Guideline 10 Staff education

Staff education regarding preterm infant develop is
used to integrate knowledge into practice.

Guideline 11 Multi-disciplinary team
approach

A multi-disciplinary team approach is used to
ensure consistency in care.

positioning

mimicking

intra-uterine

FAMILY UNIT

STAFF

Figure 1:

Classification of Best Practice Guidelines

Categories and strength of evidence
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The following conclusion statements have been formulated following an integrative literature review to
identify the components which constitute neurodevelopmental supportive care. The process can be
read in Lubbe, W (2009) and Lubbe et al., (2012).

SUMMARY OF CONCLUSION STATEMENTS
(1)

Members of the NICU team are encouraged to create an environment closer to the intra-uterine
environment in order to promote normal neonatal growth and development in the preterm infant.

(2)

Integrating age-appropriate, individualised developmental care into the preterm infant’s nursing
care enhances the competencies of the preterm and very-low-birth-weight preterm infant, as
well as parenting skills and abilities.

(3)

A family-centred approach emphasises the individuality of the preterm infant and
multidisciplinary interaction, and also provides optimal care that supports individual preterm
infant development.

(4)

The goal of family-centred care is to support parents to develop care skills and techniques, thus
including the family as active participants of the health care team and leaving the power with
them.

(5)

A family-centred approach reduces maternal stress and depression, improves parent-infant
feeding and physical contact, increases self-esteem and lessens anxiety.

(6)

Positioning of the preterm infant in a contained, flexed posture with firm boundaries, neck
neutral, shoulders protracted and the body symmetric, mimicking the intra-uterine conditions,
supports the development of flexor tone prior to term and provides the preterm infant with a
sense of containment and hand-to-midline position that allows better self-organisation and selfconsoling behaviour.

(7)

Prone or side-lying positions with adequate support are preferable to supine positioning.

(8)

State regulation is supported by a quiet, soothing environment, individualised care, appropriate
timing for caregiving events with regard to sleep/wakefulness cycles and supporting and pacing
events to minimise stress and promote stable relaxed care.

(9)

Sleep is important for growth and development. Care and handling should be planned carefully,
taking into consideration the preterm infant’s cues and responses to provide continuous rest
periods of at least 2-3 hours.

(10) Care-giving should be modified by scheduling interventions around sleep (clustering),
maintaining of flexion, containment and facilitation during procedures.
(11) Providing handling that is responsive to the preterm infant’s cues minimise stress, therefore
care-giving should be modified by providing pacing and rest periods according to preterm infant
cues (time-out), and multi-modal stimulation when applicable.
(12) Swaddled preterm infants show less physiological distress, better motor organisation and more
effective self-regulatory abilities. Generalised motoric containment of the preterm infant’s arms
and legs close to the body while in a side-lying or supine position results in significantly lower
mean heart rates, shorter mean crying and sleep disruption times, and fewer sleep-state
changes after painful procedures.
(13) Moving the preterm infant slowly as a whole, keeping the body and head aligned and the limbs
tucked in supports physiological stability.
Categories and strength of evidence
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(14) Skin-to-skin care supports thermoregulation, oxygenation, weight gain and behavioural states in
preterm infants of at least 28 weeks gestation and should be started as soon as the preterm
infant is regarded as physiologically stable (i.e. no deterioration of condition within 24 hours
before KC).
(15) The preterm infant should be touched and direct hands-on care-giving should be modified
according to the individual behaviours and physiological responses of the preterm infant.
(16) Self-regulation opportunities contribute to physiological stability during interventions and are
provided by means of positioning the preterm infant to support the hands in the midline, close to
the face, provide opportunities for grasping and a pacifier for non-nutritive sucking if applicable.
(17) Vestibular stimulation facilitates quiet sleep and may help bring the stable preterm infant to a
more alert state.
(18) Co-bedding supports co-regulation, balancing and support for siblings placed next to each other
in the same bed.
(19) Transitional support assists the preterm infant to reach a calm and regulated state before
beginning an intervention, to improve tolerance and help with easy recovery after completion of
interventions.
(20) Providing age-appropriate sensory input for the preterm infant protects the preterm infant from
inappropriate, excessive and stressful stimulation. This can be achieved by management of the
macro and micro NICU environment and include a reduction of noise and light. Providing quiet
times and day and night cycles for preterm infants from 32 weeks gestation supports the
development of diurnal rhythms, improve weight gain and the time spent sleeping.
(21) Non-pharmacological pain management in the preterm infant includes the use of oral sucrose
and the provision of opportunities for non-nutritive sucking to aid in the endurance of painful and
minor procedures.
(22) Provision of non-nutritive sucking opportunities during gavage feeding contributes to feeding
maturation in the preterm infant and is associated with physiological stability.
(23) A multi-disciplinary approach to developmental care requires collaboration of all health care
professional in the NICU who are interacting with the preterm infant and sharing of knowledge
between the various professionals involved in the care of a preterm infant.
(24) Parental involvement and family education are important and parents should be taught to
interact with their preterm infant, including reading of behavioural signs and stress cues.
(25) Professionals who are in interaction with preterm infants in an NICU environment need to have
accurate knowledge about their development, including reading of preterm infant cues and
behaviours during interaction. In addition, developmental care training should be offered in
advanced practice courses in neonatal care.

Categories and strength of evidence

page 7

The following guide were used for grading of each of the guidelines and will provide users with a clear
overview of the strength of the evidence for each individual guideline.
Table 3:

Grading system used for BPGs

Sufficiency of evidence to support
guideline description

Strength of recommendation for
implementation

From primary research studies included
in ILR (Lubbe, 2009; Lubbe, et al.
2012: 251-259)

Adapted FAME criteria (feasibility,
appropriateness, meaningfulness and
effectiveness) (Pearson, et al., 2005:210)

Definitely sufficient evidence
Supporting evidence from literature – Johns
Hopkins levels I and II

High priority
A

Probably sufficient quality
Supporting evidence from literature – Johns
Hopkins levels III - V

Categories and strength of evidence

1

Recommended
B

Sufficiency of evidence not guaranteed
No supporting evidence from literature

Implementation
is
essential
for
NDSC
operationalisation to be feasible, appropriate,
meaningful and effective

Implementation would definitely improve NDSC
operationalisation

2

Low priority
C

Implementation would probably improve NDSC
operationalisation

3
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GUIDELINES

DIRECT PRETERM INFANT ENVIRONMENT
GUIDELINE 1 - ENVIRONMENT
Guideline description
Environmental design implies creating an environment conducive for preterm infants’ development, similar to
the intra-uterine environment.

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.

When this BPG guideline is implemented, the
environment for the preterm infant in the neonatal unit
Conclusion statements derived from the evidence 1,
will be adapted to be similar to the environment in the
20
womb, and this would be more conducive to preterm
infants’ development
Conclusion statement 1: Members of the NICU team are encouraged to create an environment closer to the
intra-uterine environment in order to promote normal neonatal growth and development in the preterm infant.
Conclusion statement 20: Providing age-appropriate sensory input for the preterm infant protects the
preterm infant from inappropriate, excessive and stressful stimulation. This can be achieved by managing the
macro and micro NICU environment, including the reduction of noise and light. Providing quiet times and day
and night cycles for preterm infants from 32 weeks gestation supports the development of diurnal rhythms,
improves weight gain and the time spent sleeping.

Guidelines
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Reference

Volume of evidence

Level of evidence

Aita & Snider (2003)

Literature review (concept analysis)

V / B - Good

Byers (2003)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Gray et al. (1998)

Research utilization (quasi-experimental)

II / A - High

Khan (2003)

Literature review

V / A – High

Lawhon & Melzar (1988)

Literature review

V / A – High

Lotas & Walden (1996)

Critical review

V / A – High

Lott (1989)

Literature review

V / B – Good

Sehgal & Stack (2006)

Literature review

V / B – Good

Sizun & Westrup (2004)

Literature review

V / A – High

Starr & Hoye (1998)

Literature review

V / A – High

Symington & Pinelli (2006)

Systematic review (36 RCTs)

I / A – High

Van den Berg (1997)

Literature review

V / A – High

Van den Berg (2007)

Literature review

V / A – High

Concepts identified from Integrative Literature Review (ILR): 5, 13,14,15,21,33,34,35,36, 42 (refer to Lubbe et al, 2012.
Integrative literature review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of
Perinatal and Neonatal Nursing. 26(3), 251-259).

LITERATURE SUPPORT
As a member of the human species the preterm infant
is a social being who needs the security of three
integrated environments for development: the
mother’s uterus, the parents’ bodies, his/her family
and community.
Aita and Snider (2003:223), Byers (2003:176) and
Symington and Pinelli (2006 [Online]) specifically state
that the NICU environment is quite different from that
of the intra-uterine environment. In the NICU
environment the preterm infant is continuously
exposed to a stressful environment presenting a stark
sensory mismatch to the developing nervous system’s
biological input needs (Perlman, 2007:1342; Als &
Gilkerson, 1997:179; Aita & Snider, 2003:223). The
NICU is an area of high technology, bright lights,
noise and hectic activities (Lawhon & Melzar,
1998:58). The NICU environment influences preterm
neurodevelopment
just
as
the
intra-uterine
Guidelines

environment
influences
foetal
neurological
development (Aucott et al., 2002:298) and is therefore
not suitable to support the growth and development
needs of the preterm infant. The NICU environment
has adverse developmental effects resulting from
prolonged diffuse sleep states and periods of
unattended crying, supine positioning, routine and
excessive handling, ambient noise, lack of opportunity
for sucking and poorly timed social and caregiving
interactions (Als & Gilkerson; 1997:180).
Researchers such as Aita and Snider (2003:223),
Byers (2003:176) and Symington and Pinelli (2006
[Online]) discuss available evidence about the most
suitable environment for the preterm infant.
Neonatal sensory development emerges in a specific
sequence over the course of the foetal life. This
sequence is touch, kinaesthetic/proprioception,
vestibular, smell, taste and vision. Each system has a
page 11

rapid period of maturation during which the other
systems do not advance, thus avoiding competition
with the current emerging system. If one system is
stimulated out of the typical developmental sequence
it will interfere with the current emerging system. It
has been shown that inappropriate visual activation
during the stage of hearing development will not only
alter hearing, but will also affect vision. Sensory input
introduced to the growing human being before the
sequence is ready to be activated, may influence
perceptual and behavioural development (Van den
Berg, 2007:435).
The preterm infant is more susceptible to the sensory
mould of the NICU environment. The brain and
nervous system of the VLBW preterm infant may be
highly sensitive and vulnerable to sensory input,
therefore the preterm infant’s lack of the ability to
selectively process input, large amounts of tactile,
auditory, visual and kinaesthetic stimuli, may result in
overloading and be stressful to the preterm infant.
The usual bright and noisy environment of the NICU
has been found to be physiologically stressful to the
preterm infant and therefore negatively impacts
growth and development, disrupts sleep-wake
patterns and negatively impacts on parent-infant
bonding (Byers, 2003:176).
The external environment comprises factors that
influence the sensory system of the preterm infant,
such as tactile, vestibular and proprioception,
gustatory (taste), olfactory (smell), hearing and vision.
Studies included in the Symington and Pinelli (2006)
SR included multiple interventions in most studies;
therefore environmental manipulation was not
measured as a single intervention. However, these
authors concluded that there is limited evidence
demonstrating the benefit(s) of developmental care.
The evidence demonstrated no major harmful effects
and produced a large number of outcomes with no
effects or with conflicting effects.
The conclusion is therefore that environmental
manipulation (according to Symington & Pinelli, 2006)
is not harmful to the preterm infant and can be
recommended as intervention for the preterm infant.
Aita and Snider (2003:229, 230) recommend the
creation of an environment closer to that of the intrauterine environment as beneficial to the preterm
infant’s growth and neurobehavioral development.
This includes the reduction of environmental stimuli
such as light and noise, positioning and modified
caregiving.
Byers (2003:176, 178) provides evidence from
consensus groups and expert recommendations that
Guidelines

a reduction of noise and light, as well as sensory
monotony and promotion of day-night cycles are
beneficial for the preterm infant in a NICU with regard
to weight gain, length of hospitalization and
ventilation.
Their conclusion is that no negative effects were
found in the application of developmental care in the
adaptation of NICU design and it would be beneficial,
but that a lack of long-term research evidence does
exist.
Only Van den Berg (2007:434) describes some of the
‘womb- like’ environmental aspects, while the other
authors (mentioned in Table 3-9) support that such an
environment is essential, without describing what is
meant by a ‘womblike’ environment. Other authors
describe the intra-uterine environment, although not
specifically as a component of NDSC. Therefore this
description was used to formulate the implementation
of these recommendations. Als (2001:4) describes the
intra-uterine environment as an environment
supporting the co-regulation process between a
mother and her unborn baby. This is an environment
where the fetus can develop in a supportive and wellregulated environment provided by the mother (Als &
Gilkerson, 1997:179). The fetus receives optimal
protection from the outside environment, with an
ongoing supply of nutrients, continuous temperature
control, contained movement pattern and a tightly
flexed posture, suspension of gravity, muted and
regular sensory inputs, physiological support and
regulation of chronobiological rhythms (Van den Berg,
2007:434; Als et al., 1992:44; Als & Gilkerson,
1997:179; Aucott et al., 2002:298) and protection from
excessive stimulation that might hamper normal fetal
development.
Sound:
The loudness of sound is described as decibels (dB)
(Van den Berg, 2007:436). In-utero the sound is
muffled (Gray, Dostal, Ternullo-Retta, Armstrong,
1998:34) and the auditory input in-utero consists of
low-pitched, variable sounds, about 40-60 dB,
originating from the maternal cardiovascular and
gastro-intestinal systems (Lott, 1989:24; Seghal &
Stack, 2006:1008). Foetuses and preterm infants as
young as 23-26 weeks gestation move in response to
sound, and the amniotic fluid conducts sound well
(Aucott et al., 2002:300; Van den Berg, 2007:436).
Hearing is essential for normal language development
as well as the development of attention and
perception (Van den Berg, 2007:436).
Sensitivity to excessive noise begins at 6 months
gestation and extends through the newborn period to
page 12

2-3 months after birth. Developmental difficulties
resulting from sound processing can be seen in
distractibility,
hyperactivity
and
inhibited
or
disorganised responses to sound (Van den Berg,
2007:436). Preterm infants are more vulnerable to the
effects of noise exposure due to their immaturity.
The NICU has peak noise levels that frequently
exceed 90 dB and rarely goes below 60 dB,
exceeding the recommended 45 dB safe for preterm
infants (Byers, 2003:176; Goldberg-Hamblin et al.,
2007:163). Preterm infant behavioural states change
in response to noise from regular sleep to fussy and
crying states (Byers, 2003:176; Lotas & Walden,
1996:682; Van den Berg, 2007:436). Exposure to
NICU noise contributes to hearing loss in preterm
infants (Byers, 2003:176), changes in cerebral blood
flow (which may lead to IVH), physiological changes,
such as increased heart and respiratory rates,
mottling, apnoea and bradycardia in response to
sudden sound increases (Khan, 2003; Lotas &
Walden, 1996:682; Seghal & Stack, 2006:1008; Van
den Berg, 2007:436). It further leads to disturbances
in sleep, behavioural changes, disturbing brain activity
and body chemistry (Khan, 2003; Lotas & Walden,
1996:682).
Incubator noise is monotonous and full of intense,
noxious stimuli as well as limited in pleasant sensory
experiences (Lawhon & Melzar, 1998:58).
The
preterm infant may ‘shut down’ or exhibit signs of
stress when exposed to any degree of noise. ‘Shut
down’ is a state where the preterm infant becomes
non-reactive and unavailable to the environment
(Lawhon & Melzar, 1998:58).
Vision:
“Measurements used to describe light environments
include irradiance (kind of light) or luminance
(brightness) and are described in terms of lux
(lumens/m2) or foot-candles (ftc). Lux divided by 10 is
closely equivalent to foot-candles. The American
Academy of Paediatrics recommended in the l970’s
that light in the NICU should not be brighter than 100
ftc for adequate visualization of NICU patients” (Van
den Berg, 2007:435).
Preterm infants have thin eyelids, lacks pupil
constriction and the retina is set for 200lux.
Inappropriate high lighting levels may cause distress,
physiological instability and state changes in the
preterm infant (Khan, 2003). The visual system is the
last of the sensory systems to develop and is the most
mature system at fullterm birth. Rapid development of
visual neuronal connections and processing occurs
between 28 and 34 weeks gestation (Van den Berg,
Guidelines

2007:436) and visual fixation and visual pattern
preference by 30-32 weeks gestation (Aucott et al.,
2002:300). Overstimulation by light may interfere with
the development of the central visual system of the
preterm infant. Bright light further affects the preterm
infant’s overall socialisation skills and increases the
incidence of squinting and ‘shutting out’ behaviours.
Preterm infants in reduced levels of light show more
interest in and capability of engaging (Seghal & Stack,
2006:1009). The visual environment of the NICU may
alter visual acuity, colour vision, problems with visual
processing, visual attention, pattern discrimination,
visual recognition, memory, and visual motor
regulation (Van den Berg, 2007:435). Treatment
lamps used in the NICU average up to 350 footcandles and bilirubin lights may be as high as 10,000
foot-candles.
Kinaesthetic:
Previously bedding such as waterbeds and sheepskin
were suggested to facilitate flexion and kinaesthetic
stimulation (Lawhon & Melzar, 1998:58). However,
new development in the field suggests that the use of
waterbeds may be overstimulating and sheepskin may
provide negative tactile stimulation when re-used,
therefore memory foam mattresses are suggested as
the alternative.
Cycled light:
Cycled light implies 12-hour cycles similar to normal
day-night time, with lower artificial light at night-time or
by using normal nursery light and uncovering windows
during the day (Morag & Ohlsson, 2008:2).
Providing age-appropriate sensory input for the
preterm infant protects the preterm infant from
inappropriate, excessive and stressful stimulation
(Lotas & Walden, 1996:681).
Physiology of cycled light:
(a) Continuous bright light is related to preterm infant
stress as manifested by increased levels of
activity, disturbances in body temperature,
decreased sleep, bradycardia and feeding
pattern disturbances (Morag & Ohlsson, 2008:1;
2).
(b) Circadian rhythms are endogenously generated
predictive rhythms that have a period length of
about 24 hours.
It influences the rhythmic
production of several hormones (melatonin,
cortisol, growth hormone), respiratory and
cardiac function, sleep-wake state, level of
alertness and body temperature. It may promote
growth and prevent other morbidities. It may
furthermore increase the satisfaction of care
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experienced by parents and health care
professionals (Morag & Ohlsson, 2008:1,2).
(c) Keeping the preterm infant continuously in a
near-dark environment (5-10 lux), such as when
continuously dimming lights, may deprive the
preterm infant from time-of-day information they
would have received in-utero.
It may also
overlook the auditory, tactile and kinaesthetic
sensory rich environment intra-uterine (Morag &
Ohlsson, 2008:1,2).
(d) Timing to start circadian rhythms has not yet been
established (Morag & Ohlsson, 2008:1,2).
(e) Cycled light (decreased sound and light for 12
hours at night) results in improved weight gain,
increased time sleeping and provides beneficial
rhythmicity for preterm infants (Aucott et al.,
2002:301; Byers, 2003:176).
Sound:
 Preterm infants may respond to the sound of a
rattle as early as 28 weeks post-conceptual age
by turning and searching, and by 33 weeks this
behaviour is well established (Lott, 1989:22).
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Soft earplugs/covers have been found to increase
oxygen saturation, decrease behavioural state
changes and increase quiet sleep time (Byers,
2003:176).
A change of 3dB in sound represents doubling the
sound intensity (Gray et al. 1998:36).

Light:
At 32 weeks post-conceptual age, preterm infants
without eye pathology have the visual capacities of
the term newborn (Lott, 1989:22).
Reduced
environmental lighting levels showed enhanced
biological rhythms, increased alertness, decreased
activity and improved respiratory stability, decreased
heart rates and respiratory rates and improved sleep
patterns, feeding and weight gain (Lotas & Walden,
1996:682; Van den Berg, 2007:435). Lower intensity
light in the room provides a more conducive
environment for the preterm infant to come to an alert
state (Lawhon & Melzar, 1998:58).
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IMPLEMENTATION OF RECOMMENDATIONS DESCRIBED IN THE LITERATURE
Auditory stimulation























Reduce the overall noise level in the NICU (Lawhon & Melzar, 1998:59; Lott, 1989:24; Van den Berg,
2007:436).
Keep noise level below 45 dB (Goldberg-Hamblin et al., 2007:163).
The combination of background and transient sound should not exceed an hourly mean of 50 dB (Sizun
& Westrup, 2004:385; Van den Berg, 2007:436).
Maximum transient sound should not exceed 70dB (Sizun & Westrup, 2004:385; Van den Berg,
2007:436).
Measure the sound levels in the NICU and inside the incubator (Lawhon & Melzar, 1998:59).
Evaluate the auditory impact on each preterm infant (such as conversation, phones, doors, dustbin lids
closing and intercoms) and keep it to the minimum (Lawhon & Melzar, 1998:58; Lott, 1989:24).
Use incubator covers to decrease noise levels inside the incubator (Byers, 2003:176; Lawhon & Melzar,
1998:58; Lott, 1989:24; Seghal & Stack, 2006:1008; Starr & Hoye, 1998:34).
Use soft ear plugs or ear covers (Byers, 2003:176).
Promote a NICU environment in which the preterm infant can pick out the mother’s voice (Khan, 2003).
Take architectural features into account when adapting the physical environment (Khan, 2003), such as
sound absorbing materials to reduce sound in the NICU (Van den Berg, 2007:436).
Pad doors and trash can bottoms with felt stripping to cushion the sound of closing (Lawhon & Melzar,
1998:59; Lott, 1989:24).
Do not tap with fingers on the incubators or place charts on incubators (Starr & Hoye, 1998:34).
Avoid the use of stereo equipment, radios and telephones in the nursery and move it to the nurses’
lounge or station (Lawhon & Melzar, 1998:58; Lott, 1989:24; Starr & Hoye, 1998:34).
Provide a boundary around an open incubator to remind staff to speak softly and avoid unnecessary
disturbance. Place the preterm infant in a closed incubator as soon as possible (Lawhon & Melzar,
1998:59).
Arrange traffic away from the incubators (Starr & Hoye, 1998:34).
Close incubator portholes quietly by depressing the button latch until after the porthole is closed (Lott,
1989:24; Seghal & Stack, 2006:1008).
Ensure good maintenance of all equipment surrounding the preterm infant’s bed space (Lawhon &
Melzar, 1998:59).
Closely monitor all humidification devices to ensure no build-up of excess water causing gurgles
(Lawhon & Melzar, 1998:59).
Keep alarm monitors at a level loud enough to be heard, but low enough not to startle the preterm infant
(Lawhon & Melzar, 1998:59).
Respond quickly to alarms (Lott, 1989:24; Seghal & Stack, 2006:1008).
Move conversations away from the preterm infant’s bedside (Lott, 1989:24).
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Visual stimulation





















Note each preterm infant’s level of threshold for light via behavioural signals for disorganisation or stress
(Van den Berg, 2007:435).
Decrease ambient light (range of 10-600 lux (Sizun & Westrup, 2004:385) and use incubator covers to
shield individual beds from light (Aucott et al., 2002:300; Goldberg-Hamblin et al., 2007:165; Khan,
2003; Lott, 1989:24; Seghal & Stack, 2006:1008).
The light in the NICU should not be brighter than 100 foot-candles for adequate visualisation of NICU
patients (Van den Berg, 2007:435).
Use natural light whenever possible (Goldberg-Hamblin et al., 2007:164). At least one source with
shading devices (Sizun & Westrup, 2004:385) such as incubator covers.
Know light equipment lux levels of brightness and adjust to reduce preterm infant exposure (i.e.,
warming lights during bath time should be directed from back of preterm infant, not side or front facing
head on) (Van den Berg, 2007:435).
Augment bright overhead lighting with individual bedside-controlled lighting (Lawhon & Melzar, 1998:58;
Seghal & Stack, 2006:1008).
Ensure dimmer capability for overhead room lights (Lawhon & Melzar, 1998:58; Seghal & Stack,
2006:1008; Starr & Hoye, 1998:34).
Ensure adequate lighting to observe the preterm infant (Lott, 1989:24; Seghal & Stack, 2006:1008), but
balance the degree of lighting in the room between the amount needed for critical care of an preterm
infant without impinging on the needs of other preterm infant (Lawhon & Melzar, 1998:58).
Avoid direct light of preterm infant care space except for procedures (Van den Berg, 2007:435).
Direct spotlights away from the preterm infant’s head (Lott, 1989:24).
Individualise light exposure by providing shields, incubator covers, etcetera (Van den Berg, 2007:435).
Have separate procedural lighting available at each preterm infant’s bedside (Sizun & Westrup,
2004:385).
Ensure a calm and relaxing visual environment that enhances developmental maturation by ensuring
pictures and toys that are not overstimulating (Lawhon & Melzar, 1998:59).
Protect and facilitate REM sleep (Van den Berg, 2007:435).
Provide periods of reduced lighting of about two hours without interruption: ‘quiet times’ (Lott, 1989:24;
Seghal & Stack, 2006:1008).
Hold preterm infant in an upright position with lights dimmed to encourage eye opening with social
interaction times (Lott, 1989:26).
Ensure eye protection for preterm infants receiving phototherapy and during interventions which
necessitates bright lights (Seghal & Stack, 2006:1008; Starr & Hoye, 1998:34).

Cycled light and quiet times





Provide cycled light from 32 weeks gestation (Aucott et al., 2002:301) or when the preterm infant begins
to differentiate sleep and wake cycles, to help develop diurnal rhythms (Lawhon & Melzar, 1998:59; Van
den Berg, 2007:435).
Implement quiet times of 2-3 hours during day-time and 12 hours during the evening (Gray et al.,
1998:37).
Close window blinds during daylight quiet time, dim overhead lights and cover incubators and cribs.
Lower voices and minimise conversation, while keeping routine procedures to the minimum (Gray et al.,
1998:35).
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DIRECT PRETERM INFANT CARE
GUIDELINE 2 – POSITIONING
Guideline Description
Anatomical positioning mimics intra-uterine positioning

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the evidence
6, 7, 16

When this BPG guideline is implemented, anatomical
positioning should mimic the intra-uterine positioning
and support normal muscle development.

Statement 6: Positioning of the preterm infant in a contained, flexed posture with firm boundaries, neck
neutral, shoulders protracted and the body symmetric, mimicking the intra-uterine conditions, supports the
development of flexor tone prior to term and provides the preterm infant with a sense of containment and
hand-to-midline position that allows better self-organization and self-consoling behavior.
Statement 7: Prone or side-lying positions with adequate support are preferable to supine positioning.
Statement 16: Self-regulation opportunities contribute to physiological stability during interventions and are
provided by means of positioning the preterm infant to support the hands in the midline, close to the face,
provide opportunities for grasping and a pacifier for non-nutritive sucking if applicable.
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Reference

Volume of evidence

Level of evidence

Aucott et al. (2002)

Literature review

V / A – High

Aida & Snider (2003)

Literature review (concept analysis)

V / B – Good

Byers (2003)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Gray et al. (1998)

Research utilization(quasi-experimental)

II / A – High

Khan (2003)

Literature review

V / A – High

Lawhon & Melzar (1988)

Literature review

V / A – High

Lott (1989)

Literature review

V / B – Good

Lotas & Walden (1996)

Critical review

V / A – High

Sehgal & Stack (2006)

Literature review

V / B – Good

Sizun & Westrup (2004)

Literature review

V / A – High

Starr & Hoye (1998)

Literature review

V / A – High

Symington & Pinelli (2006)

Systematic review (36 RCTs)

I / A – High

Van den Berg (1997)

Literature review

V / A – High

Concepts identified from Integrative Literature Review (ILR): 1, 7,8,9,10,23,31 (refer to Lubbe et al, 2012. Integrative
literature review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of Perinatal
and Neonatal Nursing. 26(3), 251-259).

LITERATURE SUPPORT
The positioning of the fetus inside the uterus provides
the guidelines for positioning of the prematurely born
infant in the NICU. The uterus constricts fetal
movement and consequently leads to the tightly flexed
fetal posture. This flexed posture (limbs drawn toward
the middle of the body) is important for the normal
development of head control, midline hand play,
rolling over and getting into and out of the sitting
position. The preterm infant often lacks the capability
to maintain a flexed position necessary for rest, sleep,
smooth movements, self-soothing and proper
muscular development due to low muscle tone and
having to work against gravitation to move his/her
limbs. Preterm infants have less flexor hypertonia than
their full term counterparts, leading to a more extensor
tone that interferes with the achievement of
milestones (Aucott et al., 2002:298, 302; GoldbergHamblin-Hambling et al., 2007:164, 165; Khan, 2003).
Anatomically and developmentally appropriate
positioning of the preterm infant affects the infant’s
autonomic, motor and self-regulatory subsystems
(Lotas & Walden, 1996:681).
Guidelines

Neurological complications such as neonatal seizures
and intraventricular hemorrhage, respiratory disorders
including respiratory distress syndrome and chronic
lung disease and pathologies affecting cardiac,
endocrine and gastro-intestinal systems might cause
impairment in the preterm infant that could include
abnormalities in tone, range of motion, quality of
movement and an inability to control the state of
arousal and automatic postural reactions. These
activity limitations might contribute to delay
accomplishment of developmental milestones, such
as poor motor ability in activates such as midline
orientation and head control (Mahoney & Cohen,
2005:194). Preterm infants, of less than 32 weeks’
gestation, could appear to be limp and floppy because
they lack strong muscle tone. They generally have
limited, jerky and irregular movements are jerky.
Muscle tone improves with maturity and at 40 weeks
gestation time, the preterm newborn might exhibit
better muscle control of head and trunk than the full
term newborn infant (Lott, 1989:22).
Preterm infants, especially when sedated, might
develop fixation of the hips in hip abduction and
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external rotation resulting in contractures (also known
as frog-leg posture) when positioned in prone or
supine positions for days or weeks.
This complication of hypotonia interferes with
subsequent neuromotor development and can be
prevented by positioning a preterm infant’s legs with
the hips in a neutral position with some adduction
(Aucott et al., 2002:302).
Preterm infants, predominantly positioned in the
supine position, show marked tendencies to turn to
the right and develop an asymmetric posture. This is
related to the asymmetric tonic neck reflex that is
present in preterm infants from 30 weeks’ gestation
(Aucott et al., 2002:302). When prone positioning is
not possible, a side-lying position with sufficient
support should be provided. Support in the flexed
position (even in the supine position) could be
provided by positioning aids and using small stuffed
animals (Lawhon & Melzar, 1998:59, 60).
Common neuromotor abnormalities, such as
asymmetries and extensor hypertonia, seen in
preterm infants during the first year of life and which
do not indicate disabilities might be the result of
incorrect positioning while in the NICU (Aucott et al.,
2002:302).
Prone positioning
The prone position is developmentally appropriate,
since it promotes physiologic stability (Van den Berg,
1997:70). Several studies found more effective
breathing and oxygenation in preterm infants with lung
disease in the prone position (Lawhon & Melzar,
1998:59; Lotas & Walden, 1996:682). Lotas and
Walden (1996,682) mention that prone positioning
increase time spent in sleeping states, decreased
movement, less time in crying and reduced reflux
incidences.
Non-ventilated LBW infants demonstrate significantly
lower rates of energy expenditure and intubated
preterm infants experience significantly higher partial
pressure of oxygen in arterial blood (PaO2).

Guidelines

Even the most acutely ill preterm infant with assisted
ventilation, umbilical catheter or a chest tube may be
placed in a prone position (Lawhon & Melzar,
1998:59). Unsupported supine positioning of
ventilated preterm infants shows evidence of
obstructed cerebral venous draining when their heads
were turned to one side. Prone positioning was further
found to improve head control, utilize balance skills
when lifting their heads, facilitate antigravity control,
trunk and shoulder stability, fine motor functions and
bringing their hands to the midline (Aucott et al.,
2002:301, 302).
Prone positioning can be promoted by the use of
positioning aids such as towel rolls to maintain flexion
while lying on the sides.
Flexion
Flexion mimics the intra-uterine support posture and
supports the development of flexor tone. Trunk flexion
supports the hands in midline to reach the mouth for
self-consoling behavior. These actions lead to
improved oxygenation, increased quiet sleep,
improved respiration and heart rates and a reduced
incidence of reflux. All these aspects promote
development. Lack of a flexed posture and neutral
head position lead to the higher neck, trunk and
extremity extensor tone seen in preterm infants in
NICUs and during their follow-up assessments. Neck
extensor muscles are stronger than flexors at
approximately 32-34 weeks gestation (Mahoney &
Cohen, 2005:203; Aucott’ et al., 2002:302). Preterm
infants are better able to co-ordinate their movements
when the head and body are in alignment and flexion
is achieved (Khan, 2003).
Bedding and side-lying
Supportive bedding and side-lying with flexion during
care and handling helps with self-comforting (Khan,
2003).
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IMPLEMENTATION OF RECOMMENDATIONS DESCRIBED IN THE LITERATURE


















Anatomical position means the preterm infant is positioned with his/her neck in a neutral position,
protracted shoulders, the body symmetric, knees flexed and the hips and arms in midline, which are
reached with the use of containment or snug firm boundaries (Aucott et al., 2002:302; Starr & Hoye,
1998:34; Symington & Pinelli, 2006 [Online]; Van den Berg, 1997:70).
Limbs and shoulders should be flexed during positioning. This is attained with postural support using firm
boundaries (Aucott et al., 2002:302)
The head should be positioned in midline and in line with the body, especially the acutely ill preterm
infants should be nurse in the supine position. This position encourages hands to face movements
(Aucott et al., 2002:302; Starr & Hoye, 1998:34).
Maintain a rounded back (Starr & Hoye, 1998:34)
The hips should be in a neutral position with some adduction (Aucott et al., 2002, 302) with hip and knee
flexion (Starr & Hoye, 1998:34).
Prone or side-lying positions should be used rather than a supine position, especially in the case of lung
diseases (Aucott et al., 2002:301; Lott, 1989:26)
Change the nappy while the preterm infant is in prone or side-lying position to avoid unnecessary turning
(Lott, 1989:24)
Avoid sudden position changes (Lott, 1989:24)
Provide containment during and after position changes (Lott, 1989:24)
Encourage parents to play with preterm infants in a prone position on a firm mattress when the preterm
infant is awake (Aucott et al., 2002:298)
Individualized bedding and support should be used with positioning (Lotas & Walden, 1996). The
caregiver or parent’s hands can provide containment during care and procedures (Van den Berg,
1997:70).
Use positioning aids such as blanket rolls, support wedges, stuffed toys, nappies, or loose swaddling to
stabilize the preterm infant’s position and contain the preterm infants in flexion with neutral hips to
reduce stress (Aucott et al., 2002:302; Goldberg-Hamblin et al., 2007:165; Lott, 1989:24,26; Van den
Berg, 1997:70).
Use bedding for positioning that is comfortable, providing gentle resistance for bracing, but flexible
enough to allow room for maneuvers. Positioning is effective when the preterm infant can curl up with
limbs tucked in, and movements can be made for comforting such as hands-to-mouth, hands together
and hands and feet pressing against bedding (Khan, 2003).
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DIRECT PRETERM INFANT CARE
GUIDELINE 3 – HANDLING
Guideline Description
Handling supports flexion, containment and self-regulation

Sufficiency of evidence
(from literature)

Strength of recommendation for implementation
(from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the
evidence 10, 11, 12, 13, 14, 15, 16, 17, 18, 19

When this BPG guideline is implemented, the preterm infant
should continuously experience the benefits of flexion and
containment, which contributes to the development of selfregulatory behavior.

Statement 10: Care-giving should be modified by scheduling interventions around sleep (clustering),
maintaining of flexion, containment and facilitation during procedures.

Statement 11: Providing handling that is responsive to the preterm infant’s cues minimizes stress, therefore
care-giving should be modified by providing pacing and rest periods according to preterm infant cues (timeout), and multi-modal stimulation when applicable.

Statement 12: Swaddled preterm infants show less physiological distress, better motor organization and
more effective self-regulatory abilities. Generalized motoric containment of the preterm infant’s arms and
legs close to the body while in a side-lying or supine position results in significantly lower mean heart rates,
shorter mean crying and sleep disruption times, and fewer sleep-state changes after painful procedures.

Statement 13: Moving the preterm infant slowly as a whole, keeping the body and head aligned and the
limbs tucked in supports physiological stability.

Statement 14: Skin-to-skin care supports thermoregulation, oxygenation, weight gain and behavioral states
in preterm infants of at least 28 weeks gestation and should be started as soon as the preterm infant is
regarded as physiologically stable (i.e. no deterioration of condition within 24 hours before KC).

Statement 15: The preterm infant should be touched, and direct hands-on care-giving should be modified
Guidelines
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according to the individual behaviors and physiological responses of the preterm infant.

Statement 16: Self-regulating opportunities contributes to physiological stability during interventions and are
provided by means of positioning the preterm infant to support the hands in the midline, close to the face,
provide opportunities for grasping and a pacifier for non-nutritive sucking if applicable.
Statement 17: Vestibular stimulation facilitates quiet sleep and may help bring the stable preterm infant to a
more alert state.
Statement 18: Co-bedding supports co-regulation, balancing and support for siblings placed next to each
other in the same bed.
Statement 19: Transitional support assists the preterm infant to reach a calm and regulated state before
beginning an inte intervention, to improve tolerance and help with easy recovery after completion of
interventions.

PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Reference

Volume of evidence

Level of evidence

Aida & Snider (2003)

Literature review (concept analysis)

V / B - Good

Aucott et al. (2002)

Literature review

V / A – High

Byers (2003)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Gray et al. (1998)

Research utilization (quasi- experimental)

II / A – High

Khan (2003)

Literature review

V / A – High

Lawhon & Melzar (1988)

Literature review

V / A – High

Lotas & Walden (1996)

Critical review

V / A – High

Lott (1989)

Literature review

V / B – Good

Lutes (1996)

Case study

V / A – High

Sehgal & Stack (2006)

Literature review

V / B – Good

Sizun & Westrup (2004)

Literature review

V / A – High

Starr & Hoye (1998)

Literature review

V / A – High

Symington & Pinelli (2006)

Systematic review (36 RCTs)

I / A – High

Van den Berg (1997)

Literature review

V / A – High

Van den Berg (2007)

Literature review

V / A – High

Concepts identified from Integrative Literature Review (ILR): 2,3,12,16,17,18,24,38 (refer to Lubbe et al, 2012. Integrative
literature review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of Perinatal
and Neonatal Nursing. 26(3), 251-259).

Guidelines

page 22

LITERATURE SUPPORT
Handling

Swaddling

Handling refers to a variety of techniques such as a
specific way of touch, care-giving to promote rest,
tactile stimulation, swaddling, skin-to-skin care,
movement, co-bedding and the support of selfregulation.

Swaddling refers to tight wrapping of the preterm
infant in a blanket with the limbs flexed, hips neutral
without rotation, shoulders forward, head neutral
and hands accessible for exploration of the face
and to provide containment and predictable
support, mimicking the security of the uterus
(Aucott et al., 2002:302). Research found that
swaddled infants had less physiologic distress,
better motor organization and more effective selfregulatory abilities (Byers, 2003:177,178; Lawhon &
Melzar, 1998:59). Lotas and Walden (1996:683)
state that generalised motoric containment of the
preterm infant’s arms and legs, close to the body,
while in a side-lying or supine position resulted in
significantly lower mean heart rates, shorter mean
crying and sleep disruption times, and fewer sleepstate changes after painful procedures.

State regulation
State regulation can be implemented by providing a
quiet, soothing environment, individualized care,
appropriate timing for caregiving events with
regard to sleep/wakefulness cycles, and support
and pacing of events to minimize stress and
promote stable relaxed care (Van den Berg,
1997:71).

Clustered care
Necessary medical and regular procedures such as
feeding and diaper changes are clustered together
and postponed until the preterm infant is more
awake so that the preterm infant has longer periods
(2-3 hours) of undisturbed rest (Goldberg- Hamblin
et al., 2007:165; Lott, 1989:24; Starr & Hoye,
1998:34).
Clustering of care supports infant development by
decreasing preterm infant energy expenditure,
decreasing stress, enhancing the preterm infant’s
maturation of sleep states and promoting longer
periods sleep and rest. Enhancement of the
sleep/wake cycle affects the physiologic stability
and maturation of the VLBW infant and encourages
the parents’ participation in caregiving (Byers,
2003:177; Lawhon & Melzar, 1998:58; Starr &
Hoye, 1998:34).

Time-out
Time-out is the brief rest periods interspersed with
manipulations (Lawhon & Melzar, 1998:58). Attention
should be given according to the preterm infant’s
thresholds for stress, need for rest or for discontinuing
handling altogether (Van den Berg, 2007:436).
Responding to the preterm infant’s cues, and pausing
regularly during care, gives the preterm infant time
to recover and gather energy (Khan, 2003). Ignoring
early warning signs of stress, could lead to severe
distress and jeopardize the preterm infant’s health
and development (Lott, 1989:26).
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Movement (vestibular stimulation)
Movement of the mother’s uterus stimulates the fetal
vestibular apparatus and fetal movements provide
kinesthetic stimulation with the amniotic fluid
stimulating tactile receptors. At 30-32 weeks’
gestation tactile stimuli evoke somatosensory
responses. Babies of less than 32 weeks’ gestation
often sleep through caretaking procedures. By 38
weeks, the preterm sleep/ awake times are similar
to that of the term infant (Lott, 1989:22). Moving the
preterm infant through space, for example for
weighing, might cause physiological instability
(Khan, 2003). Abrupt stimulation or quick turning of
a preterm infant will often evoke a startle reflex or
an apnoeic episode (Lawhon & Melzar, 1998:60).
Preterm infants should be moved slowly as a whole,
keeping the body and head aligned and limbs
tucked in (Aucott et al., 2002:300,302). Reduced
movement such as rocking or bouncing may
decrease preterm infant overstimulation (GoldbergHamblin et al., 2007:164). Vestibular stimulation
facilitates quiet sleep (Aucott et al., 2002:301).
Rocking or walking with the baby provides
vestibular-proprioceptive stimuli and may help bring
the infant to a more alert state (Lott, 1989:26).

Skin-to-skin contact
Skin-to-skin involves placing the naked preterm
infant (dressed in a nappy only) on the mother’s
bare chest, between her breasts in an upright
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position for several hours a day and providing
exclusive breast feeding (Aucott et al., 2002:304;
Byers, 2003:177; Sizun & Westrup, 2004:385).
Skin- to-skin care should be started as soon as the
preterm infant is stable. Stable means no
deterioration of condition within 24 hours before
kangaroo mothering care (KMC) commences
(Ludington-Hoe, Morgan & Abouelfettoh, 2008:S3).
Components such as KMC contribute to increased
survival rates of up to 72% for infants weighing less
than 1kg and 89% for infants weighing 1-1.5kg
(Bond, 2002: 480). Skin-to-skin care decreases
neonatal energy expenditure, assists LBW infants
with thermal regulation, oxygenation and provides
nutrition and stimulation. It is further associated with
a reduction in nosocomial infections, severe
illnesses and respiratory diseases. Preterm infants,
cared for in skin-to-skin situations, show an
average weight gain of 3.6 grams or more per day
and are more likely to continue with exclusive
breastfeeding. Skin-to-skin care has positive effects
on behavior states for preterm infants of at least 28
weeks’ gestation. Mothers who provide skin-to-skin
care are less likely to be dissatisfied with the NICU
care. Positive parental and preterm infant outcomes
have been observed in specific situations such as
depressed mothers, skin-to-skin care commenced
in the NICU within four hours after birth, multiple
births, adolescent parents, adoptive parents and
mothers suffering from eclampsia (Aucott et al.,
2002:304; Byers, 2003:177).

Touch
Still holding or containment hold is described by
Khan (2003) as incorporating resting or cupping the
baby’s head or resting a still hand on any part of the
preterm infant’s body. Positive touch contributes to
improved
short-term
growth
and
reduced
hospitalization periods (Symington & Pinelli, 2006:8).
Positive stimulation around feeding time has been
shown to improve weight gains persisting for 12
months. since conception, irrespective of the
gestation period at birth (Aucott et al., 2002:301).
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Self-regulation
Self-regulation can be promoted by providing
support before, during and after routine daily cares,
to allow the preterm infant to experience each event
as a comfortable activity (Van den Berg, 1997:71).
Non-nutritive sucking assists the preterm infant with
soothing and encourages self-regulation (Khan,
2003). Swaddling, grasping and non-nutritive sucking
contribute to physiological stability during interventions
(Lawhon & Melzar, 1998:60).

Co-bedding of multiples
Preterm infants demonstrate motor activities,
directed at the sibling, when twins of babies born
during multiple births (henceforth referred to as
‘multiples’) are co-bedded, less fussiness and more
sleep-wake synchronicity as well as reduced
incubator temperature to maintain normal body
temperature
have
been
recorded
(Byers,
2003:177). Improved growth rate and development,
decreased duration of hospitalization and reduced
costs as well as re-hospitalizations are benefits of
co-bedding multiples. They show improvement in
heart rate, respiratory control, oxygen requirement
and weight gain. Motor development improves with
increased flexor-extensor patterns.
Co-regulation, when the siblings are balancing and
supporting each other, and the facilitation of state
control, which become consistent between or
among the multiples, have also been noted (Lutes,
1996:61, 62). Intravenous infusions, gavage feeding,
cardiac and apnea monitors, oximetry, and
phototherapy are all permitted with co-bedding
(Lutes, 1996:62). Some twins do not like being
bedded together and their responses should be
monitored to separate them if that should be their
preference (Lutes, 1996:62).
Parent-infant bonding improves with co-bedding,
and easier transition to home is an added result.
Parent-nurse communication also improves due to
one nurse caring for multiples bedded together and
care consistency increases. Finally, preparation for
discharge is enhanced (Lutes, 1996:62).
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IMPLEMENTATION OF RECOMMENDATIONS DESCRIBED IN THE LITERATURE

Movement

Soothe the preterm infant with still hand to help make the transition for handling (Khan, 2003).

Change the diaper in the side-lying or even prone position for a preterm infant who stresses easily
(Lawhon & Melzar, 1998:60; Lott, 1989:24).

Contain the lower extremities to facilitate both motoric and autonomic stabilization, for example by
enclosing the preterm infant’s legs, flexed within a diaper (Lawhon & Melzar, 1998:60). Plan position
changes carefully and support the preterm infant to avoid dramatic limb and hand extensions (Van den
Berg, 1997:70).

Handle the preterm infant gently and avoid sudden posture changes to promote tactile and vestibular
development (Seghal & Stack, 2006:1009).
Cluster care


Provide hands-on care as the preterm infant becomes more alert, rather than interrupting sleep (Lott,
1989:24). Coordinate interventions such as blood sampling, X-rays and mutli-disciplinary activities to
allow adequate rest periods of at least 2-3 hours (Seghal & Stack, 2006:1009; Starr & Hoye, 1998:34).
Use wakeful states for nursing care and stimulation and interaction opportunities (Starr & Hoye,
1998:34).

Skin-to-skin care


Provide continuous skin-to-skin care as soon as possible (Ludington-Hoe, Morgan & Abouelfettoh,
2008:S3).

Skin-to-skin care of the ventilated preterm infant


Ventilate the preterm infant for 24 hours before the first session of KMC. Start KMC once the preterm
infant is stable on the ventilator at low settings (intermittent mandatory ventilation < 35 bpm, FiO2 <
50%), shows stable vital signs, is not on vasopressors and do not have any chest tubes). Oxygen
saturation is not a limitation, nor broviac, umbilical, arterial and IV lines as long as all lines and tubes
have been secured (Ludington-Hoe, Ferreira, Swinth & Ceccardi, 2003:579).

Transitional support




Avoid interruption of the preterm infant in a deep sleep by postponing interventions until the preterm
infant is sleeping lightly or is in a drowsy state. Prepare the preterm infant before carrying out a
procedure and assess readiness and availability for interaction by checking the environment, position,
behavioral reactions and monitors and reduce lighting and noise (Seghal & Stack, 2006:1009; Van den
Berg, 1997:71). Rouse the preterm infant gently from light sleep or drowsiness, using mild stimuli initially
then gradually increasing the stimuli as the baby responds Introduce one stimulus at a time such as
talking softly and then gently touching the preterm infant (Lott, 1989:24; Seghal & Stack, 2006:1009).
Assist the preterm infant to reach a calm and regulated state before commencing with an intervention to
improve
Stay at the preterm infant’s bedside after interventions until the preterm infant has returned to drowsy or
light sleep states. Provide containment, repositioning, support such as non-nutritive sucking, and
boundaries to help the preterm infant’s transition to a calm sleep or quiet awake state (Seghal & Stack,
2006:1009; Van den Berg, 1997:71).

Time-out



Provide ‘time-out’ for the preterm infant to recover during stressful interventions (Lawhon & Melzar,
1998:60; Lott, 1989:26; Starr & Hoye, 1998:34), such as carrying out procedures in stages when
autonomic changes are observed in the preterm infant during handling and allowing for periods of rest
and recovery during support. Provide opportunities for the preterm infant to suck on a pacifier or finger,
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experience containment or to hold a finger and grasp (Van den Berg, 1997:70;71).
Containment

Use containment, grasping opportunities and non- nutritive sucking interventions to calm the preterm
infant and to enhance self-regulation during interventions (Lawhon & Melzar, 1998:60; Starr & Hoye,
1998:34).

Provide additional increased oxygen temporarily for the ventilated preterm infant if necessary (Lawhon &
Melzar, 1998:60).
Co-bedding of multiples











Flexibility and preplanning is important when co- bedding multiples (Lutes, 1996:62).
Bed stable multiples together (Lutes, 1996:62).
Lightly swaddle multiples with one blanket. Hands free to reach their own faces and the faces/bodies of
the siblings to facilitate touching and impart motor organization (Lutes, 1996:62).
Provide cluster care (Lutes, 1996:62).
Keep multiples lightly swaddled together in the same bed until they are ready for discharge. Encourage
co- bedding at home after discharge (Lutes, 1996:62).
Separate multiples if any one becomes unstable and resume bedding together when they are stable
again (Lutes, 1996:62).
Manage the administration of medication by color coding equipment, medicine charts, IV tubing,
medication, nappies and everything in the bed with a single color per preterm infant (Lutes, 1996:62).
Place a clear ID band on each preterm infant and maintain at all times (Lutes, 1996:62).
Control the incubator temperature by placing the skin probe on the smallest preterm infant and adjusting
the incubator to a constant air temperature (Lutes, 1996:62).
Separate preterm infants if they show responses that they do not like co-bedding (Lutes, 1996:62).

Social interaction interventions (Als, 1982:241)







Provide social interaction in keeping with state transitions
Do not interrupt the preterm infant during quiet sleep
Once in quiet alert state, social interaction can proceed gradually. Start from a distance and gradually
increase the complexity of interaction depending on the preterm infant’s response.
Monitor autonomic and motoric stress signals throughout interaction.
Reduce stimulation or terminate in case of stress.
Stabilize and reorganize an aroused and stressed preterm infant before leaving him/her alone.

Diaper changing and cleaning interventions (Als, 1982:241)





Time the care of the baby with his/her state of transition.
Position in prone or side position.
Ensure stabilization by facilitating flexion and finger holding, sucking if necessary and by aiding postural
and autonomic re-stabilization after the procedure.
Calm, soothing talk if the preterm infant can tolerate it.
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DIRECT PRETERM INFANT CARE
GUIDELINE 4 – INDIVIDUALIZED CARE
Guideline Description
Care is individualized in response to preterm infant cues, behavior and maturity and
support state transition.

Sufficiency of evidence
(from literature)

Strength of recommendation for implementation
(from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the
evidence 2, 9, 10, 20

When this BPG guideline is implemented, individualization
of care in response to preterm infant cues and behavior
ensures stimulation appropriate to preterm infant maturity
and supports transition to different sleep and wakeful
states.

Statement 2: Integrating age-appropriate, individualized developmental care into the preterm infant’s nursing
care enhances the development of the preterm and very-low-birth-weight infant, as well as parenting skills
and abilities.
Statement 9: Sleep is important for growth and development. Care and handling should be planned
carefully, taking into consideration the preterm infant’s cues and responses to provide continuous rest periods
of at least 2-3 hours.
Statement 10: Care-giving should be modified by scheduling interventions around sleep (clustering),
maintaining of flexion, containment and facilitation during procedures.
Statement 20: Providing age-appropriate sensory input for the preterm infant protects the preterm infant
from inappropriate, excessive and stressful stimulation. This can be achieved by management of the macro
and micro NICU environment and include a reduction of noise and light. Providing quiet times and day and
night cycles for preterm infants from 32 weeks gestation supports the development of diurnal rhythms,
improve weight gain and the time spent sleeping.
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Aita & Snider (2003)

Literature review (concept analysis)

V / B - Good

Aucott et al. (2002)

Literature review

V / A – High

Byers (2003)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Khan (2003)

Literature review

V / A – High

Lawhon & Melzar (1988)

Literature review

V / A – High

Lott (1989)

Literature review

V / B – Good

Lotas & Walden (1996)

Critical review

V / A – High

Sizun & Westrup (2004)

Literature review

V / A – High

Starr & Hoye (1998)

Literature review

V / A – High

Symington & Pinelli (2006)

Systematic review (36 RCTs)

I / A – High

Van den Berg (1997)

Literature review

V / A – High

Van den Berg (2007)

Literature review

V / A – High

Concepts identified from Integrative Literature Review (ILR): 4,11,26,28,29,30,32,33,37 (refer to Lubbe et al, 2012.
Integrative literature review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal
of Perinatal and Neonatal Nursing. 26(3), 251-259).
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LITERATURE SUPPORT
Individualized care is based on the relationship
between the preterm infant and his/her caregivers
(parents or health care professionals) and should
incorporate all aspects of care required by the preterm
infant (Lawhon & Melzar, 1998:57; Van den Berg,
1997:69). Individualised care further emphasizes that
it is crucial to evaluate each intervention for need and
frequency to minimize stress (Lawhon & Melzar,
1998:57). Als and Gilkerson (1997:180, 181) describe
this relationship as addressing the preterm infant’s
developmental agenda and implementing care in a
way that respects and supports the preterm infant’s
development. Aita and Snider (2003:227,230)
describe developmental care as depending on
individualization. This implies that care-giving
interventions change with the developmental needs of
the infant.
To reach this aim, staff members should individualize
their caregiving interventions according to the
gestational age and the preterm infant’s adaptation to
interventions, including acting on the preterm infant’s
cues and behaviors communicated during interactions
(Lott, 1989:25). Individualized interventions respect
the individuality of the infant (Aita & Snider,
2003:227,230). Caregivers and parents should
provide appropriate interactions during periods of
calmness. This includes engaging in eye contact,
gently touching, and respectfully communicating with
the preterm infant at times when he/she is most

capable of interacting (Goldberg- Hamblin et al.,
2007:165).
Individualized primary care further includes primary
nursing care and is defined as each preterm infant is
assigned to a team of nurses to provide care for the
duration of the preterm infant’s time in the NICU
(Goldberg-Hamblin et al., 2007:165).
The outcomes of a relationship-based-individualized
approach to care include improved health outcomes of
VLBW ventilated preterm infants in terms of a shorter
stay on the ventilator and supplemental oxygen, and a
reduction in the incidence of intraventricular
hemorrhage and the severity of chronic lung disease.
Shorter duration on gavage feeding with earlier onset
of oral feeding and better daily weight gains are other
recorded advantages of a relationship-basedindividualized approach.
Further outcomes include lower scores of morbidity in
the first 4 weeks of hospitalization, shorter hospital
stay and improved overall behavioral functioning at
discharge, contributing to cost savings. Integrating
individualized developmental care into the preterm
infant’s nursing care enhances the competencies of
the preterm and very-low birth weight infant, as well
as parenting skills and abilities (Lawhon & Melzar,
1998:58-64). Table 3-10 provides evidence to support
individualized care.

IMPLEMENTATION OF RECOMMENDATIONS DESCRIBED IN THE LITERATURE






Adapt caregiving interventions by neonatal nurses and other health care professionals that form part of
the NICU team, according to the preterm infant’s gestational age, adaptation to interventions and cues
and behaviors communicated during interventions to provide appropriate developmental care (Van den
Berg, 1997:69).
Do a systematic assessment to determine the preterm infant’s readiness for an intervention (Lott,
1989:25).
Put signs on the preterm infant’s bed to indicate his/her unique behaviors, including likes and dislikes.
Remind staff members and parents of his/her individuality (Lott, 1989:25; Van den Berg, 1997:69).
Identifying a ‘primary caregiver’ who is consistently assigned to a preterm infant, can promote a nurturing
and rewarding relationship between nurse, preterm infant and family. It provides nurses with satisfaction
and contributes to parent participation in care (Aita & Snider, 2003:230).
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DIRECT PRETERM INFANT CARE
GUIDELINE 5– SELF REGULATION
Guideline Description
Opportunities for self-regulation are provided to support stress management,
physiological stability, self-regulation and feeding support.

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the evidence 8,
20

When this BPG guideline is implemented, provision of
opportunities for self-regulation contributes to the
reduction of stress, supports physiological stability,
the ability to self-regulate without help and the
development of feeding.

Statement 8: State regulation is supported by a quiet, soothing environment, individualised care, appropriate
timing for caregiving events with regard to sleep/wakefulness cycles and supporting and pacing events to
minimise stress and promote stable relaxed care.
Statement 16: Self-regulation opportunities contribute to physiological stability during interventions and are
provided by means of positioning the preterm infant to support the hands in the midline, close to the face,
provide opportunities for grasping and a pacifier for non-nutritive sucking if applicable.
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Khan (2003)

Literature review

V / A – High

Lawhon & Melzar (1988)

Literature review

V / A – High

Van den Berg (1997)

Literature review

V / A – High

Concepts identified from Integrative Literature Review (ILR): 16, 20, 21, 43, 50, 56 (refer to Lubbe et al, 2012. Integrative
literature review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of Perinatal
and Neonatal Nursing. 26(3), 251-259).

LITERATURE SUPPORT
Self-regulation can be promoted by providing
support before, during and after routine daily cares,
to allow the preterm infant to experience each event
as a comfortable activity (Van den Berg, 1997:71).
Swaddling, grasping and non-nutritive sucking

(NNS) contribute to physiological stability during
interventions (Lawhon & Melzar, 1998:60). Nonnutritive sucking assists the preterm infant with
soothing and encourages self-regulation (Khan,
2003).

IMPLEMENTATION RECOMMENDTIONS AS DESCRIBED IN LITERATURE




Provide the preterm infant with self-regulation opportunities through NNS with a pacifier during painful
procedures, such as heel pricks and intravenous lines’ insertions, to assist with soothing encouraging
self-regulation (Ponti, 2003; Khan, 2003; Lawhon & Melzar, 1998:60).
Provide self-regulatory opportunities with towel rolls to grasp on, positioning preterm infant with hands
close to the face or encouraging parents to provide a finger to hold on to (Lawhon & Melzar, 1998:60;
Starr & Hoye, 1998:34).
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DIRECT PRETERM INFANT CARE
GUIDELINE 6 – FEEDING
Guideline Description
Feeding success is supported by a suitable and supportive environment.

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the evidence 22

When this BPG guideline is implemented, an
environment that prepares the infant for feeding
supports the success of preterm infants’ feeding.

Conclusion Statement 22: Provision of non-nutritive sucking opportunities during gavage feeding
contributes to feeding maturation in the preterm infant and is associated with physiological stability
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Aucott et al. (2002)

Literature review

V / A – High

Byers (2003)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Khan (2003)

Literature review

V / A – High

Lawhon & Melzar (1988)

Literature review

V / A – High

Lotas & Walden (1996)

Critical review

V / A – High

Lott (1989)

Literature review

V / B – Good

Sizun & Westrup (2004)

Literature review

V / A – High

Concepts identified from Integrative Literature Review (ILR): 19,20,25 (refer to Lubbe et al, 2012. Integrative literature
review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of Perinatal and
Neonatal Nursing. 26(3), 251-259).

LITERATURE SUPPORT
Non-nutritive sucking
Non-nutritive sucking is behavior present in the
preterm infant as early as 27 weeks’ gestation and is
characterized by organized periods of rapid sucking
separated by brief periods of rest. Provision of nonnutritive sucking during minor procedures in the NICU
is beneficial (Aucott, 2002:301, 302).
Non-nutritive sucking during gavage feeding has been
associated with faster progress to bottle or breast
feeding (Lawhon & Melzar, 1998:60; Lotas & Walden,
1996:682; Sizun & Westrup, 2004:385), maturation of
nutritive sucking, improved gastro-intestinal motility
and improved feeding tolerance digestion (Sizun &
Westrup, 2004:385) and feeding performance. Nonnutritive sucking has also been associated with
decreased activity and heart rate and an increased
weight gain and oxygen saturation, decreased crying
during painful procedures, decreased defensive
behavior with gavage feeding and reduced duration of
hospitalization (7.1 days). Non-nutritive sucking has
also been associated with a significant decrease in
somatostatin levels (Aucott, 2002:301, 302; Byers,
2003:177; Khan, 2003; Lotas & Walden, 1996:682;
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Lott, 1989:26; Sizun & Westrup, 2004:385). Nonnutritive sucking further promotes social interaction
when the preterm infant is awake (Mahoney & Cohen,
2005:203) and improves behavioral state when
offered before feeding (Byers, 2003:177; Lawhon &
Melzar, 1998:60; Lott, 1989:26; Sizun & Westrup,
2004:385). No harmful effects have been reported
with non-nutritive sucking (Aucott, 2002:302; Byers,
2003:177).
Breastfeeding
Breastfeeding or expressing breast milk for the
preterm infant allows mothers to nurture their preterm
infants even when there is little else they can do
(Aucott et al., 2002:304). Feeding provides
opportunities for social interaction with the preterm
infant depending on his/her ability to tolerate such
stimulation (Lott, 1989:26).
Mothers who are encouraged to breastfeed report that
providing breast milk helped them to cope with the
NICU and to stay connected with their preterm infants
during hospitalization (Aucott et al., 2002:304).
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IMPLEMENTATION OF RECOMMENDATIONS DESCRIBED IN THE LITERATURE








Provide non-nutritive sucking with a pacifier during gavage feeding and painful procedures (Aucott,
2002:303; Mahoney & Cohen, 2005:203; Lawhon & Melzar, 1998:60).
Provide the preterm infant with self-regulation opportunities through sucking by providing a pacifier or
placing the hands near his/her mouth to increase self-soothing (Goldberg-Hamblin et al., 2007:164, 165;
Khan, 2003).
Prepare the preterm infant for feeding by wrapping and positioning her inside the incubator in a manner
that will decrease the need for repositioning after the feed. When holding the preterm infant during
feeding place the monitor leads beneath the swaddling so as not to disturb the preterm infant when
putting him/her back after feeding (Lawhon & Melzar, 1998:60).
Cradle the preterm infant in the arms with the face approximately 20cm away from the caregiver to
provide containment and visual stimulation (Lott, 1989:26).
Reduce light and noise during feeding time to promote optimal interaction (Lott, 1989:26)

Feeding procedures
Als
(1982:240)
made
the
following
recommendations
fo
pertaining
to
the
feeding
of preterm infants.

Do not interrupt when in deep sleep or quiet alert state.

Gavage fed preterm infants on the ventilator should be in a flexed position for better hip, knee, shoulder
and elbow flexion.

Provide containment along the back and the soles of the feet.

A soft graspable cloth or caregiver’s finger in both hands can facilitate sucking and a flexion
configuration of the trunk.

Offer a pacifier to suck during gavage feeds as soon as the preterm infant’s face has relaxed.

Ensure a period for stabilization after feeding.
Oral feeding
Als (1982:240) provided feeding-procedureimplementation recommendations:

Feed in a state appropriate for feeding

Cradle (ensure a contained, flexed position with hands and head in midline) preterm infant in the arm
and lap about 20cm away from caregiver’s face

Face away from direct light

Ensure subdued ambient noise and light

If appropriate talk softly to the preterm infant to encourage an alert state

Introduce the nipple while the preterm infant is in a supported tucked (flexor) position

Burp gently over the shoulder to promote flexion, cuddling and visual alertness

Allow resting periods as needed and prevent overstimulation.for stabilization after feeding
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DIRECT PRETERM INFANT CARE
GUIDELINE 7 – PAIN MANAGEMENT
Guideline Description
Non-pharmacological pain management and the provision of opportunities for non-nutritive sucking aid in the
endurance of painful and minor procedures.

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the evidence 21

When this BPG guideline is implemented, the use of
oral sucrose and the provision of non-nutritive
sucking opportunities will aid in the endurance of
painful and minor procedures.

Conclusion Statement 21: Non-pharmacological pain management in the preterm infant includes the use of
oral sucrose and the provision of opportunities for non-nutritive sucking to aid in the endurance of painful and
minor procedures
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Aucott et al. (2002)

Literature review

V / A – High

Byers (2003)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Khan (2003)

Literature review

V / A – High

Lotas & Walden (1996)

Critical review

V / A – High

Sehgal & Stack (2006)

Literature review

V / B – Good

Sizun & Westrup (2004)

Literature review

V / A – High

Starr & Hoye (1998)

Literature review

V / A – High

Van den Berg (1997)

Literature review

V / A – High

Concepts identified from Integrative Literature Review (ILR): 9,20 (refer to Lubbe et al, 2012. Integrative literature review
defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of Perinatal and Neonatal
Nursing. 26(3), 251-259).

LITERATURE SUPPORT
The nociceptive pathways develop in the fetus as
young as 23 weeks’ gestation and show an increase
in cortisol and endorphin production in response to
amniotic infusions. However, neurotransmitters
responsible for the modulation of pain only develop
later in postnatal life, and for this reason preterm
infants have an increased sensitivity to pain compared
to adults. These nociceptive neurons are easily
stimulated, which leads to a windup phenomenon
resulting in exaggerated responses to non-noxious
stimuli such as handling, and experiencing these
stimuli as painful.

A result of these early experiences is that preterm
infants may have both structural and functional reorganization of their nervous systems. This could
result in diminished behavioral and autonomic pain
reactivity to invasive procedures at 32 weeks as well
as long-term alteration in pain responses (Aucott et
al., 2002:304. 305).
Non-pharmacological treatment of pain includes
interventions such as non-nutritive sucking, the
administration of sucrose, swaddling and containment
and the limitation of environmental sound and light
(Sizun & Westrup, 2004:385).

IMPLEMENTATION RECOMMENDTION AS DESCRIBED IN LITERATURE






Pain management, within the developmental supportive care approach, includes methods of nonpharmacological pain relief options. This includes interventions such as non- nutritive sucking and the
use of oral sucrose. The use of oral sucrose showed a decrease in crying, heart rate and pain scores
(Aucott et al., 2002:298, 305).
A risk of the use of oral sucrose (Aucott et al. 2002:305) is desaturation when administering sucrose by
syringe. However, no desaturation has been reported in the study and the possible risks are outweighed
by the benefits.
Provide non-nutritive sucking with a pacifier during painful procedures, such as heel pricks and
intravenous lines’ insertions (Aucott, 2002:303; Lawhon & Melzar, 1998:60).
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FAMILY UNIT
GUIDELINE 8 – FAMILY CENTERED CARE
Guideline Description
A family centered care approach supports parental empowerment and family involvement.

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the evidence 3,
4, 5, 24

When this BPG guideline is implemented, if this BPG
is implemented, parents would be better supported
and empowered as well as more involved with
preterm infant care while their preterm infants are
hospitalized.

Statement 3: A family-centered approach emphasizes the individuality of the preterm infant and
multidisciplinary interaction and furthermore provides optimal care that supports individual preterm infant
development.
Statement 4: The goal of family-centered care is to support parents to develop care skills and techniques,
thus including the family as active participants of the health care team and leaving the power with them.
Statement 5: A family-centered approach reduces maternal stress and depression, improves parent-infant
bonding and physical contact, increases self-esteem and lessens anxiety.
Statement 24: Parental involvement and family education are important and parents should be taught to
interact with their preterm infant, including reading of behavioural signs and stress cues.
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Reference

Volume of evidence

Level of evidence

Aida & Snider (2003)

Literature review (concept analysis)

V / B - Good

Aucott et al. (2002)

Literature review

V / A – High

Byers (2003)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Khan (2003)

Literature review

V / A – High

Lawhon & Melzar (1988)

Literature review

V / A – High

Sehgal & Stack (2006)

Literature review

V / B – Good

Sizun & Westrup (2004)

Literature review

V / A – High

Starr & Hoye (1998)

Literature review

V / A – High

Symington & Pinelli (2006)

Systematic review (36 RCTs)

I / A – High

Van den Berg (1997)

Literature review

V / A – High

Van den Berg (2007)

Literature review

V / A – High

Concepts identified from Integrative Literature Review (ILR): 6,22,27 (refer to Lubbe et al, 2012. Integrative literature
review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of Perinatal and
Neonatal Nursing. 26(3), 251-259).

LITERATURE SUPPORT
Als and Gilkerson (1997:178) describe family-centered
care as “a professional alliance, that supports the
parent’s engrossment with their child and the child’s
neurobiological- based expectations for nurturance
from the family, an alliance that listens to the language
of the infant’s behavior and uses the dialogue between
the preterm infant, family and professional caregiver to
guide the delivery of care where parents have active
partnership in the preterm infant’s plan and delivery of
care even in the highly technical NICU environment”
(Aucott et al., 2002:303; Byers, 2003:178). Khan (2003)
described family-centered care as placing the preterm
infant in the context of the family and which is sensitive to
the personal, social and cultural influences of the family
unit. The goal is to support parents to develop care skills
and techniques, thus including the family as part of the
health care team (Sizun & Westrup, 2004:385; Aita &
Snider, 2003:227, Van den Berg, 1997:70; Van den
Berg, 2007:439).
The importance of parents’ involvement became clear
when tertiary care centers noted a high incidence of
child abuse and neglect among preterm children who
had been separated from their parents for a period of
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time. Failure to form an attachment during the first few
weeks and months, or disruption of the attachment
process, lead to a higher risk of abuse and neglect of
these infants (Aucott et al., 2002:303). Sizun and
Westrup (2004:385) stated that neonatal illness might
have negative effects on parent-infant interactions.
Fewer behavioral problems and better mental
development
were
noted
under
socially
underprivileged mothers who were involved in a mother
centered developmental care intervention. Optimal
school outcome is also strongly associated with stability
of family composition and the level of parental
education rather than with medical complications (Sizun
& Westrup, 2004:385).
Aita and Snider (2003:228,230) describe parent
involvement at two levels:
i information sharing on how to recognize the
specific cues and behaviors to promote the
developmental needs of the preterm infant are
essential between parents and professionals and
ii parents should be considered as active participants
in establishing a care plan of the individualized
intervention in order for them to apply it during their
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own handling of the preterm infant. They further
state that family-centered care provides optimal
care that is designed to support individual
development. Good communication includes
sharing, asking, listening and helping and is
essential for a successful partnership (Khan, 2003).
A family-centered approach emphasizes the individuality
of the client and multidisciplinary interaction. Familycentered care furthermore provides optimal care that
supports individual preterm infants’ development.
Parents’ interaction, such as touch, decreases parental
stress experiences and diminishes feelings of guilt and
resentment, helping parents to adapt to parenting and

assisting parents with the assessment of their preterm
infant’s growth (Aita & Snider, 2003:225, 226, 228).
The time immediately after birth is most important for
bonding, since the preterm infant is generally in a quiet
alert state and both mother and preterm infant are most
receptive to bonding (Aucott et al., 2002:303). Familycentered care has been shown to reduce maternal
stress and depression and improve parent-infant feeding
and physical contact. It further increased self-esteem
and reduced anxiety (Byers, 2003:178).

IMPLEMENTATION OF RECOMMENDATION AS DESCRIBED IN THE LITERATURE













Parents should be allowed to see and touch their preterm infants immediately afterbirth, before transfer
to the NICU (Aita & Snider; 2003:228; Aucott et al., 2002:303; Khan, 2003). Parents should be provided
with opportunities that promote parent-infant interaction such as visits, holding, talking to their preterm
infant and taking part in basic care to help them cope with the stressful time in the NICU (Aucott et al.,
2002:303; Khan, 2003; Van den Berg, 2007:430).
Family-centered care is provided by twenty-four hour visiting policies for parents, encouraging sibling
visitation, maintaining a warm and comfortable atmosphere and facilities, privacy (Starr & Hoye,
1998:34), parental support groups and attempts to arrange specific child care activities for parents such
as breastfeeding and/or expressing breast milk, nipple feeding, bathing, time for kangaroo care (Starr &
Hoye, 1998:34), decoration of the preterm infant’s bed space and early discharge training. These
activities should be arranged around the parents’ schedules (Aucott et al., 2002:303; Byers, 2003:178;
Goldberg-Hamblin et al., 2007:165; Khan, 2003).
Consider family needs when planning care and feeding times (Seghal & Stack, 2006:1008).
Reinforce parenting skills by encouraging parental suggestions for, and participation in, planning and
implementing care strategies for their preterm infants (Seghal & Stack, 2006:1008; Starr & Hoye,
1998:34; Van den Berg, 2007:439). This may also include posting notes in the charts and inviting
parents’ presence during daily rounds (Van den Berg, 2007:439).
Promote and practise open, honest communication among all members of the health care team and the
parents (Seghal & Stack, 2006:1008).
Share information in a timely and supportive manner (Seghal & Stack, 2006:1008).
Foster a non-judgmental atmosphere in which parents can openly express feelings and concerns
(Seghal & Stack, 2006:1008).
Help parents to interpret preterm infants’ cues and model developmental interventions according to
these cues (Starr & Hoye, 1998:34).
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FAMILY UNIT
GUIDELINE 9 – FAMILY EDUCATION
Guideline Description
Parental’ education is provided to support parent-infant interaction.

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the evidence 24

When this BPG guideline is implemented, educating
parents regarding their preterm infant improves
parent-infant interaction.

Statement 24: Parental involvement and family education are important and parents should be taught to
interact with their preterm infant, including reading of behavioral signs and stress cues.

PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Reference

Volume of evidence

Level of evidence

Aita & Snider (2003)

Literature review (concept analysis)

V / B - Good

Aucott et al. (2002)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Lott (1989)

Literature review

V / B – Good

Sehgal & Stack (2006)

Literature review

V / B – Good

Concepts identified from Integrative Literature Review (ILR): 39,40,41 (refer to Lubbe et al, 2012. Integrative literature
review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of Perinatal and
Neonatal Nursing. 26(3), 251-259).
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LITERATURE SUPPORT
Parental education: Lott (1989:26) states that a few
minutes teaching parents about their baby can have a
more lasting influence than hours of actually caring for
the baby. Caregivers should focus parents’ attention
on their baby’s abilities rather than on the challenges
of the condition. They should be taught to recognize
early signs of stress demonstrated by the preterm

infant. Parents have more time, patience, and
motivation to provide appropriate stimulation to their
preterm infant, and in addition their role in doing so
increases their self-esteem, self-confidence, and their
feeling of control (Lott, 1989:27).

IMPLEMENTATION OF RECOMMENDATION AS DESCRIBED IN THE LITERATURE
Parent education

Focus parental attention on the preterm infant as a unique individual and not on the condition or
prematurity (Lott, 1989:26).

Teach parents to recognize early stress signs in their preterm infant (Lott, 1989:26).

Teach parents appropriate touch to ‘tune in’ to the preterm infant and provide or assist with care (Seghal
& Stack, 2006:1008).
Parental support
Als described implementation recommendations regarding knowledge of preterm infants’ development (Als,
1982:241, 242; Als et al. 1982:56, 57; Als, 1992:359):

Acknowledge the difficult task of preterm parenting and free parents from feelings of guilt, helplessness,
anxiety and fear.

Acknowledge parents as an integral part of preterm infant care, both as partner and participant.

Assure parents of the significance of the preterm infant’s communication and the importance of their
responding to these communications.

Encourage parents to observe the preterm infant and to trust their own observations.

Support parents into recapturing their baby as theirs, their need to protect and grow trust in the preterm
infant’s integrity and autonomy.

Start a structured parenting support program, such as Little Steps® Premmie Parenting Workshops.
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STAFF
GUIDELINE 10 – STAFF EDUCATION
Guideline Description
Staff education regarding preterm infant develop is used to integrate knowledge and practice.

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

1 – High priority

Evidence from literature supports this BPG.
Conclusion statements derived from the evidence
23, 25

When this BPG guideline is implemented, structured
staff education programs, regarding preterm infant
development, to implement knowledge in clinical
practice situations.

Statement 23: A multi-disciplinary approach to developmental care requires collaboration of all health care
professional in the NICU who interact with the preterm infant and sharing of knowledge between the various
professionals involved in the care of a preterm infant.
Statement 25: Professionals who are in interaction with preterm infants in an NICU environment need to
have accurate knowledge about their development, including reading of preterm infant cues and behaviors
during interaction. Developmental care training should be offered in advanced practice courses in neonatal
care.
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Reference

Volume of evidence

Level of evidence

Aita & Snider (2003)

Literature review (concept analysis)

V / B - Good

Aucott et al. (2002)

Literature review

V / A – High

Goldberg-Hamblin et al. (2007)

Literature review

V / B – Good

Lott (1989)

Literature review

V / B – Good

Sehgal & Stack (2006)

Literature review

V / B – Good

Concepts identified from Integrative Literature Review (ILR): 39,40,41 (refer to Lubbe et al, 2012. Integrative literature
review defining evidence-based neurodevelopmental supportive care of the preterm infant. Journal of Perinatal and
Neonatal Nursing. 26(3), 251-259).

LITERATURE SUPPORT
Aita and Snider (2003:227, 228) state that all
professionals should have accurate knowledge of the
development of preterm infants in the NICU
environment. For this reason not only neonatal nurses,
but also other health care professionals and follow-up
clinic staff members should be educated. This
professional knowledge is essential for the ability to
read the cues and behaviors of preterm infants during
interactions.

Preterm infants who are difficult to soothe often cry,
make limited eye contact, and show limited positive,
attention- seeking behavior from the caregiver.
Preterm infants show sensitivity to noise, light and
other sensory stimuli (Goldberg-Hamblin et al.,
2007:163)

IMPLEMENTATION OF RECOMMENDATION AS DESCRIBED IN THE LITERATURE







Teaching about developmental care should also be expanded to non-nursing professionals.
Professional knowledge should include the ability to read facial expressions and motoric cues and
behaviors during interactions to determine whether the preterm infant is calm or stressed (Aita & Snider,
2003:227, 228; Goldberg-Hamblin et al., 2007:165).
Familiarity with any materials to provide developmental care in the NICU is essential.
Developmental care training should be offered in advanced practice courses in neonatal care.
Adopt a continuous education program for NDSC training.
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STAFF
GUIDELINE 11 – MULTI-DISCIPLINARY TEAM APPROACH
Guideline Description
A multi-disciplinary team approach is used to ensure consistency in providing care.

Sufficiency of evidence
(from literature)

Strength of recommendation for
implementation (from peer consensus)

A – Definitely sufficient evidence

2 – Recommended

Evidence from literature supports this BPG.
Conclusion statements derived from the evidence 23

When this BPG guideline is implemented,
consistency in care is ensured when a multidisciplinary team approach is used and all members
of the team are well informed about the care for each
preterm infant.

Statement 23: A multi-disciplinary approach to developmental care requires collaboration of all health care
professional in the NICU who interact with the preterm infant and sharing of knowledge between the various
professionals involved in the care of a preterm infant.
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PRESENTATION OF SUPPORTING EVIDENCE DESCRIBING THE GUIDELINE
Reference
No evidence at the time of the
study

Volume of evidence

Level of evidence

Expert opinions as evidence

Concepts identified from expert opinions.

LITERATURE SUPPORT
Aita and Snider (2003:227, 228) state that all
professionals should have accurate knowledge about
the development of preterm infants in the NICU
environment. For this reason not only neonatal nurses,
but also other health care professionals and follow-up
clinic staff should be educated.

Preterm infants with complications (such as neck
extensor hypertonia that
is difficult to position;
asymmetries
and
joint
contractures) warrant
consultations with therapists (Aucott et al., 2002:302).

IMPLEMENTATION OF RECOMMENDATION AS DESCRIBED IN THE LITERATURE




Share knowledge among professionals and follow a multi-disciplinary team method in the NICU. All
should be familiar with preterm infant’s developmental care plan, and should participate in its
application.
Set clear criteria for situations or complications when a therapist should be consulted (Aita & Snider,
2003:227,228; Aucott et al., 2002:203).

FOR IMPLEMENTATION
In order to identify the best current evidence-based practices and those that need changing, the BPG
implementation team should measure the evidence-to-practice gap (implying the gap between
evidence from high-quality BPGs or systematic reviews and current practice in the organization) (Kitson
& Straus, 2009; Straus, Tetroe, Graham, Zwarenstein, & Bhattacharyya, 2009). In carrying out this
gap analysis, it useful to engage point-of-care providers and ask the following questions:
1.

Are there gaps between current practice and best practice?

2.

Where and to what extent do these gaps exist?

A “gap analysis tool” should be included to guide this process. However, the implementation of a ‘gap
analysis tool’ falls beyond the scope of this document and will therefore not be discussed.
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CONCLUSION
The document is peer reviewed, finalized and published. Every 5 years,
the guideline is reviewed and revised as necessary

(Graham, Harrison, Brouwers, Davies, Dunn, 2002; Grinspun, Virani & Eajnok 2002).
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