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Developmental and family-centered care in the NICU are deeply 
interdependent, beneficial practices that enhance the success of 
all other aspects of caregiving. Optimal outcomes for the newborn 
require that both aspects receive our full attention. This article will 
explore how the environment of intensive care can be enhanced 
to support these optimal outcomes.

The optimal NICU environment for the development of high-
risk infant

Opinions regarding the optimal care environment for high-risk 
newborns have changed drastically over the relatively short his-
tory of NICU care. These opinions have often been based on as-

sumptions rather than evidence; even today, convincing evidence 
is rare. Conducting properly controlled trials of large numbers of 
patients is difficult for many reasons, so most evidence is sugges-
tive at best. Even so, several principles are emerging from both 
evidence and experience:

•	 Interaction with parents is important, especially for the most 
immature infants (1,2).

•	 Sensory deprivation is a misguided overreaction to the sen-
sory overload typical of the early days of NICU care. For ex-
ample, we have taken the pendulum from very noisy NICUs 
where infants were frequently exposed to unpleasant or 
painful interventions with little regard to their sleep state to 
now often proscribing any interaction during sleep, including 
parental rocking, singing, or conversation. We have known 
for many years that infants learn during sleep (3) and that 
many of these practices, such as rocking and soft music, 
support sleep, yet many NICUs caution families and caregiv-
ers against their use once the infant falls asleep.

•	 What we do not know on this topic is still far greater than 
what we do. For example, we do not have good informa-
tion on the ideal sensory input to offer at specific stages of 
development or during specific stages of recovery from a 
stressful incident; for the most part, we are still relying on 
our best guesses.

With these principles in mind, we can still make some basic state-
ments regarding the sensory environment of care for high-risk 
newborns with structural implications. These statements are pre-
sented in greater detail with appropriate references in the Recom-
mended Standards for NICU Design (4).

•	 Visual - there is little evidence that visual stimuli are impor-
tant for infant development until near term. At that point, they 
seem most attentive to faces, so apart from encouragement 
for families and caregivers to actively engage infants as they 
become more attentive, there is no convincing evidence to 
suggest that other visual stimuli are beneficial. 

•	 Non-visual optic stimuli – the eyes receive circadian and vi-
sual information. Infants receive circadian information from 
their mother’s hormones and activity while in utero; after 
birth, they continue to receive circadian information from 
their mother via circadian variation in hormone and nutrient 
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Fragile Infant Forums for Implementation of IFCDC 
Standards Key Cornerstone of the IFCDC 
Standards – Environments Conducive to 
Developmental, Family-Centered Care



“While care of the infant is necessarily 
the first priority in the patient care space, 
families should not be a second thought; 
their importance to the care of the baby 
should be considered at every step. 
For example, the headwall design for 
equipment placement must consider not 
only the needs of the staff but should also 
facilitate easy transfer of the infant from the 
bed surface to the parent’s arms,”

“As a first principle, optimal family-
centered care requires the removal of 
all barriers to family participation. Some 
barriers originate outside the NICU, such 
as lack of parental leave or child care, 
transportation challenges, and hospital 
visitation policies.”
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levels (5.6), but light becomes the primary stimulus for circa-
dian information. The non-visual circadian pathway is intact 
by at least the beginning of the third trimester, and there is 
good evidence that cycled lighting benefits infants from this 
point on (7). There is no evidence to suggest that present-
ing this circadian stimulus prior to the beginning of the third 
trimester is harmful to infants, so the general environment 
of care should provide modest indirect lighting (200-600 lux 
at the baby’s eyes) during the day (except for infants who 
are under specific protocols such as IVH prevention or post-
dilation for ROP exams),  with dim light (<100 lux) at night.

•	 Auditory – noxious auditory stimuli should be avoided when-
ever possible. Audio equipment alarms at the bedside are 
the predominant source of noxious stimuli but, in most cas-
es, can be converted to visual or remote (e.g., to a personal 
communication device for the caregiver). Other sources of 
noxious stimuli include cleaning equipment, loudspeakers, 
loud conversation, and moving equipment across hard floor-
ing; all of these can be mitigated with good design, which 
should also include extensive use of sound-absorbent sur-
faces.  

•	 Of equal importance to removing noxious stimuli is the 
provision of nurturing stimuli. The auditory cortex is in a 
rapid stage of development in the third trimester, and the 
normal fetal environment includes auditory stimuli, especially 
the mother’s voice, which term infants can recognize imme-
diately after birth, indicating exposure and learning in utero 
(8). Human voice and music are the predominant nurturing 
stimuli that should be available to the developing brain, ide-
ally presented not as disembodied stimuli but in concert with 
multisensory support, including touch (e.g., holding skin-to-
skin) and kinesthetic (e.g., gentle rocking).

•	 Touch, movement, taste, and smell – these stimuli, while im-
portant, do not have specific requirements within the physi-
cal environment; that is, they should be provided regardless 
of the NICU setting as long as sufficient bedside space exists 
for a parent rocking chair and care is taken not to introduce 
noxious odors into the baby’s microenvironment (incubator).

The optimal NICU environment for family-centered care

As a first principle, optimal family-centered care requires 
the removal of all barriers to family participation. Some barri-
ers originate outside the NICU, such as lack of parental leave or 
child care, transportation challenges, and hospital visitation poli-
cies. However, many subtle and unwritten barriers exist within the 
NICU, starting with a failure to make families fully aware of their 

importance to their baby’s health. While this paper does not fully 
explore these barriers, their importance must not be overlooked if 
optimal outcomes are desired.

First impressions

For many parents, having a baby admitted to the NICU is the first 
major crisis of their adult life. Especially if the baby is transferred 
from a community hospital to a medical center they may have nev-
er entered before, those first hours of communication, wayfinding, 
and introduction to a frightening new world are often the source of 
extreme anxiety and fear – but even if the birth hospital is also the 
location of the NICU, most parents are unprepared for this experi-
ence. There are many aspects to consider, but since this article is 
focused only on the environment of care, those structural aspects 
of importance include the following:

•	 Clear signage allows families to easily find their way to 
the NICU from wherever their baby was born.

•	 A welcoming, non-intimidating entrance to the NICU 
should be a warm, attractive space free of intimidating 
signs and broken equipment and staffed by an individual 
whose job description specifically includes welcoming 
and assisting families.

•	 A pathway to the baby’s room should contain warm, en-
couraging messaging, both implicit and explicit, rather 
than grim reminders that one is about to enter a critical 
care space.

The patient care space

While care of the infant is necessarily the first priority in the pa-
tient care space, families should not be a second thought; their 
importance to the care of the baby should be considered at every 
step. For example, the headwall design for equipment placement 
must consider not only the needs of the staff but should also fa-
cilitate easy transfer of the infant from the bed surface to the par-
ent’s arms, even when the child requires considerable support. 
Unless this space is planned to include the family as an integral 
part of the care team, there will inevitably be inconveniences that 
will, at times, reduce the likelihood that the infant will benefit fully 
from this care. The mindset should be that of a bedroom with 
high-tech capabilities rather than of a critical care room with 
family space as an add-on. This philosophy will be evident to 
parents for years after the design process is complete since struc-



“NICU leaders can learn a great deal from 
the hospitality industry. One would never 
find a cleaning cart or broken equipment in 
the public hallways of a hotel or even a Wal-
Mart. One would never find supplies on the 
front counter of a nice hotel or even a Motel 
(6).”
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tural decisions convey numerous unspoken messages about the 
priorities of the hospital’s caregiving team.

Family support areas

A family lounge within the NICU that supports family interaction 
and decompression space outside of the NICU, such as a garden 
area that affords some degree of privacy, are essential elements 
of the environment of care for families. For many parents, rela-
tionships with other families that begin in the NICU last for a life-
time and can provide support in ways NICU staff cannot, so there 
should be both structural and programmatic strategies to enhance 
these interactions. At times, though, the NICU can become a war 
zone for some families, so an escape space that does not require 
leaving the hospital grounds can be crucial to getting through dif-
ficult days.

Considerations for staff

The needs of staff within the environment of care should not 
be overlooked when attempting to provide the ideal environ-
ment for patients. Staff need suitable task lighting and communi-
cation systems that permit them to do their work without impinging 
on the protections noted above intended for infants. Equipment 
location and work surfaces/seating should be designed using 
modern ergonomic principles.

Final thoughts

NICU leaders can learn a great deal from the hospitality industry. 
One would never find a cleaning cart or broken equipment in the 
public hallways of a hotel or even a Wal-Mart. One would never 
find supplies on the front counter of a nice hotel or even a Motel 
(6). Yet in most NICUs, these are common occurrences except in 
the days leading up to and during a JCAHO inspection. To some 
degree, these are failures of good design, but far more often, they 
are simply decisions made by hospital staff that they would never 
make when welcoming visitors to their own home but do not con-
sider the message families receive when they see these prac-
tices. Leaders who wish to provide the optimal environment of 
care for NICU families must use fresh eyes to evaluate every step 
a family takes from a referring hospital to their baby’s bedside to 
appreciate the unspoken messages, good and bad, conveyed by 
the physical environment of our NICUs.
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