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Filling a significant gap in the cardiac ICU: implementation of
individualised developmental care
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Abstract Mortality rates among children with CHD have significantly declined, although the incidence of
neurological abnormalities and neurodevelopmental impairment has increased. Research has focussed on out-
comes, with limited attention on prevention and intervention. Although some developmental differences and
challenges seen in children with CHD are explained by the cumulative effect of medical complications associated
with CHD, many sequelae are not easily explained by medical complications alone. Although cardiac intensive
care is lifesaving, it creates high levels of environmental and tactile stimulation, which potentially contribute to
adverse neurodevelopmental outcomes. The therapeutic method of individualised developmental care, such as the
Newborn Individualized Developmental Care and Assessment Program, provides early support and preventive
intervention based on each child’s behavioural signals of stress, comfort, and strength. Implementing develop-
mental care practices in a cardiac ICU requires a thoughtful and well-planned approach to ensure successful
adoption of practice changes. This paper reviews how developmental care was introduced in a paediatric inpatient
cardiac service through multidisciplinary collaborative staff education, clinician support, child neurodevelop-
ment assessment, parent support, and research initiatives. Given the known risk for children with CHD,
cardiac medical professionals must shift their focus to not only assuring the child’s survival but also optimising
development through individualised developmental care in the cardiac ICU.
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CONGENITAL HEART DISEASE (CHD) IS THE MOST

common birth defect causing infant mortality,
affecting approximately 40,000 newborns in the

United States of America each year. In the first
12 months, one in four infants with CHD requires
medical, therapeutic, palliative, or reparative invasive
interventions.1,2 Infants with complex CHD present
significant medical and emotional challenges for their
caregivers and parents, as well as in the paediatric
cardiac ICU. Postoperatively, infants with CHD are
at a high risk for haemodynamic instability,

haemorrhage, arrhythmia, multi-organ dysfunction,
infection, and malnutrition. Many infants undergoing
surgical or interventional treatment for CHD require
extended periods of sedation and pain management
that involve careful weaning of medications and
control of withdrawal symptoms.3 Postsurgically,
infants with CHD are hypersensitive, easily over-
whelmed in terms of self-regulation and state manage-
ment, and show difficulties in growth and feeding.4

Although mortality rates in children with CHD have
significantly declined, the incidence of neurological
abnormalities and neurodevelopmental impairment
has increased. Neurodevelopmental deficits are noted
in preschool and school-aged children, including
developmental delays, learning disabilities, and beha-
vioural problems. Children with CHD often require
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special education and social and emotional services. In
addition, they exhibit challenges in mental health and
executive processing as young adults.5–9

The aetiology of the neurodevelopmental delay seen
in children with CHD is multifactorial. Cardio-
pulmonary bypass, extracorporeal membrane oxyge-
nation, and the use of ventricular assist devices may
predispose infants to an increased risk for neurological
injury and subsequent sequelae. Neurological injuries
that occur in the pre-, peri-, or postoperative periods in
children with CHD are associated with a higher risk
for long-term cognitive, motor, and language delays,
as well as with emotional or behavioural problems,
social difficulties, and inattention.10,11 Infants with
CHD suffer from impaired cerebral oxygen delivery
both before and after birth, leading to a difference or
possibly a decrease in brain maturation at birth.
Infants with CHD are often likened to premature
infants.12–14 Hospital and environmental challenges
such as noxious stimuli, painful procedures, sleep
deprivation, and invasive lines and tubes additionally
produce infant and parental stress, which affects parent–
infant interactions and lead to less-than-optimal infant
brain development.15

In the growing population of children with CHD,
research has generally focussed on outcomes, with
only a limited, more recent focus on prevention and
intervention. Given the known long-term challenges
for children with CHD, the American Heart Asso-
ciation and American Academy of Pediatrics recently
released guidelines for developmental screening,
surveillance, and evaluation of children with CHD.
These guidelines suggest that biological risk factors
are modifiable by environmental and protective
factors and that all high-risk patients with CHD
should receive formal developmental evaluations.
Although many children are now referred for neuro-
developmental assessment after discharge, few are
evaluated while inpatient, when prevention and
amelioration is likely to be more effective.4,16,17

Understanding developmental care

Environmental factors such as high sound and light
levels elicit physiological changes in newborns, includ-
ing increases in heart rate, respiratory rate, and blood
pressure, as well as decreases in oxygen saturation. All of
these adversely affect growth and development. High
sound and light levels are correlated with hearing loss,
sleep disturbances, hypoxaemia, decrease in expected
endocrine and cardiovascular function, and other stress
responses.18–20 In the cardiac ICU, extensive sleep
interruptions have been recorded, along with high
levels of environmental stimulation. Current research
advocates adjustment of medical practice to reduce
the detrimental developmental effects of noxious

environmental stimuli such as excessive light, sound,
and sleep disruption in the cardiac ICU.21

It has been proven repeatedly that individualised
developmental care in the newborn ICU improves
neurodevelopment and psychosocial outcomes in
preterm infants and their families, and it is widely
agreed to be best practice for vulnerable high-risk
infants.25–31 The intervention of developmental care is
designed to minimise the mismatch between the
fragile brain’s expectations and the experiences of stress
and pain inherent in an ICU environment. An ICU
that provides individualised, developmentally sup-
portive, and family-integrated care includes a soothing
environment, which encourages sleep and healing,
supports parents as their child’s primary caregiver,
and provides continual adjustment of caregiving in
support of the child’s well-being, strengths, and
healing.22–25 Parent involvement and education are
important aspects of individualised developmental
care. In individualised developmental care, parents are
recognised as the infant’s stable, familiar, predictable
providers, who are involved in all aspects of caregiving.
Developmental and family-integrated care strate-

gies have been combined to form comprehensive
programmes, such as the Newborn Individualized
Developmental Care and Assessment Program
(NIDCAP).23,24 NIDCAP is the only evidence-based,
comprehensive, internationally recognised programme
of individualised developmental care. The therapeutic
method of individualised developmental care in the
NIDCAPmodel provides early support and preventive
intervention based on each child’s behavioural signals
of stress, comfort, and strength. The individualised
adaptation and planning of care is based on careful,
detailed, repeated observation of behavioural cues and
communication. NIDCAP has been shown to improve
outcomes in premature infants with enhanced brain
structure and function, along with improved beha-
vioural outcomes that endure beyond infancy and into
school age. In addition, many NIDCAP studies report
benefits for medical variables such as decreased length
of ICU and hospital stay, earlier oral feeding, and
increased weight gain.25–32 NIDCAP increases
parental engagement at the bedside, attachment to
their infant, and confidence in caregiving.33–36 There
is overwhelming evidence for the positive effects of
NIDCAP on families and children in the ICU. There is
also documented variability in the implementation of
developmental care across ICUs and thus variabililty in
the impact of care on long-term development.37

Challenges to developmental care in the
cardiac ICU

Although individualised developmental care is of
upmost importance, the extreme nature of the
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medical needs of the cardiac ICU population provides
an extra layer of challenge, with extremely unstable
patients, life-threatening procedures, precarious lines
and tubes, postsurgical obstacles, medical complica-
tions, long hospital stays, comorbid medical condi-
tions, wide age ranges of patients, and traumatised
families. Although developmental care practices are
implemented to varying degrees in many North
American cardiac ICUs, recent research indicates that
developmental care practices fluctuate within and
across cardiac ICUs and that there are no established
guidelines of developmental care for the cardiac
patient. The ability to regulate sound and television
use, reduce the use of sedation and restraints, engage
in infant holding, and fully integrating families into
the care of the infant have been noted as challenging
in the cardiac ICU. Further, most units identified
being ill-equipped to provide developmental
care without additional education and allocation
of resources, a formal developmental task force or
committee, and regularly scheduled developmental
rounds.4,17

An example of developmental care
introduction and implementation in the
cardiac ICU

This paper describes the successful introduction and
practice of individualised developmental care in the
cardiac ICU of a large urban tertiary care children’s
hospital. The cardiac inpatient setting includes a
31-bed cardiac ICU and a 42-bed medical and
surgical cardiovascular unit. Approximately 1400
heart surgeries are performed each year. Develop-
mental care was introduced into the inpatient cardiac
service in 2013 by a NIDCAP-trained professional.
Implementing developmental care practices in a
cardiac ICU requires a thoughtful and well-planned
approach to ensure successful adoption of sustainable
practice changes. Research has shown that staff
coordination, among others, is a large obstacle to
developmental care.38 Focus was placed on multi-
disciplinary collaboration in the cardiac ICU. First
steps included obtaining support of nursing

leadership and nursing education. Initially the pro-
fessional specialities of psychology, child life, and
nursing incorporated the developmental intervention
responsibilities into their daily patient care regimens.
It became clear very quickly that the collaboration of
all medical professionals, therapists, and mental
health clinicians was of critical importance. Thus, the
model of bringing developmental care to the cardiac
ICU was expanded to include staff education
(Table 1), child neurodevelopment assessment and
intervention, clinician support, parent support, and
research initiatives in order to test the effectiveness of
the approach.

Staff education
Staff education was provided across multiple mod-
alities on an ongoing basis. Specific developmental
care components and strategies were targeted serially
(Table 2). Before implementation of developmental
care strategies, staff in both the cardiac ICU and the
adjacent Cardiac Ward – that is, the acute-care
inpatient unit – were provided instructions on
individualised developmental care interventions
across varying aspects of cardiac ICU care, brain
development, observation and understanding of
infant cues, typical infant and child development,
long-term outcomes for children with CHD, and
parental stress in the cardiac ICU. Developmental
education was provided for cardiologists, surgeons,
neurologists, and anaesthesiologists during monthly
research meetings. Nursing huddles, small meetings
of mostly nursing staff during regular work shifts,
provided opportunities for a quick review of new and
old developmental aspects. Education for all staff was
also provided during developmental care committee
meetings, which is further described below. Posters
and handouts, including a pocket guide containing
developmental care guidelines and typical develop-
mental expectations, were provided to nursing and
other therapy staff. Developmental care reminders
were included in the nursing newsletter, sent by
e-mail to staff, and posted in the nursing break rooms
and nursing stations. To individualise further,

Table 1. Opportunities for staff education.

Formal education Informal education
Nursing in-services Articles in nursing newsletters
Nursing orientation lectures Handouts at bedside for parents and staff
Nursing education days Posters in staff areas
Nursing huddles Multidisciplinary rounds
Presentations at committee and research meetings Neurodevelopmental bedside rounds
Neonatal Resource Committee One-on-one bedside education
Developmental Care Implementation Committee Written recommendations for individual infants provided at bedside

Developmental Team Meetings
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education included bedside guidance for nursing
provided by the collaborating psychologist and
child-life specialist. This often occurred during
bedside neurodevelopmental rounds, which is also
discussed further below.

Child neurodevelopment assessment and intervention
Neurodevelopmental assessment and intervention
occurred in three different mediums and served to

provide child assessment, patient and family support,
education to staff, and clinician support with the
overall goal of system change (Table 3).
First, multidisciplinary rounds were carried out once

a week, away from patient care areas, with multiple
therapeutic specialists and medical staff. These
rounds included a discussion on all children in the
cardiac ICU with a review of current medical status,
social challenges, parent needs, patient develop-
mental or educational concerns, and other pertinent

Table 2. Targeted components of individualised developmental care adapted from the NIDCAP developmental care guidelines.46

Environment
Bedspace: Think of bedspace as the bedroom of a sensitive infant or ill child. Provide space for parents to hold their child and a play space or
play mat in the room for the older, more robust child. Personalise bedspace with familiar items from home such as family pictures, toys,
blankets, and name signs

Light: Assure darkness for sleep, low light for daytime when in need of healing and recovery, and natural light when awake and alert. Attempt
to keep all direct light out of eyes and be aware of the amount of energy required from the patient when exposed to intense light

Sound: Maintain a peaceful and quiet care area, keep overall volume low, speak softly, and be mindful of floor cleaners, alarms, phones, staff
voices, and television or music

Activity level: Maintain a calm, quiet, and soothing atmosphere. Be mindful of activity within child’s view. Be mindful of patient’s ability to
sleep in the hospital environment with effects of light, sound, and activity

Olfactory: Be mindful of noxious and unfamiliar odours (hand sanitiser, cleaning products, perfume, coffee, etc.). Provide comforting smells,
ideally the smell of parent provided when held or by items worn by parents and placed in child’s bed

Bedding and clothing: Individualise bedding and clothing for child’s preferences and needs. Provide boundaries, nesting, head pillows, and
swaddling for infants. Provide familiar items from home. Provide skin to skin holding for child and parents. Provide a comfortable chair for
parents to hold child. Encourage parents to room with the child if at all possible

Regularity supports: Use supports consistently such as holding, nesting, foot rolls, comfortable blankets, and parent voices. Provide
containment during caregiving, ideally provided by family. Provide pacifier when appropriate, consider during intubation and during tube
feedings. Provide familiar objects and toys from home. Provide appropriate developmental toys when child awake, alert, and ready for
interaction and play. Be mindful of child’s reaction to stimulation. Avoid television use for regulation. Avoid visual media for children
under the age of 2 years

Caregiving
Parents: Work towards parents as the child’s primary caregiver with medical team for support. Promote attachment and bonding with parents
providing as much caregiving as possible, a soothing voice, their scent, gentle touch, and containment with their hands. Holding should
occur as soon as medically possible. Welcome celebration of firsts such as first feed, first holding, 1st-month birthday. Examine any barriers
that might decrease the amount of time a parent can spend at the bedside or interacting with the child. Small things make a difference like
sitting down to talk to the family and remembering the child’s gender and name. Provide family support from lactation, social work,
psychology, child life, resource management, chaplaincy, and other parent coping providers early in the hospital admission or prenatally
when possible

Approaching child: Position yourself so the child can see you and introduce yourself to the child before caregiving, even for an infant. Explain
what you will be doing before starting. Introduce touch slowly

Positioning: Continually support physiologically well-aligned positioning. Be aware of the child’s position throughout caregiving and during
movement. Hands should be free for grasping whenever possible. Attempt to position with hands and knees in midline and shoulders and
hips rounded forward. Consider the amount of time spent on back or on the same side. Be mindful of infant position during diaper changes.
Attempt to keep infant legs in flexion, ankles close to the bed, and gently lift legs slightly during diapering. Attempt sidelying and prone
when medically ready. For the older child, consider moving to a bouncy seat or to a more upright sitting position when appropriate

Feeding: Create nurturing feeding environment where it is parent–child focussed and calm. Support parent breast-feeding and pumping. Call
on lactation for both feeding and pumping support. Even when the infant cannot orally feed, consider holding in breast-feeding position,
holding during tube feeding while sucking on pacifier, and providing tastes of breast milk on pacifier. Discuss dietary needs for brain
growth with nutritionist

Timing of caregiving: Consider sleep–wake cycle and energy level before caregiving. Consider timing of bathing, skin care, and cleaning.
Assure the child is awake and alert, with parents present and involved in as many aspects of caregiving as possible. If possible, consider
timing of medical interventions to align with the child’s current state. If applicable, discuss nap, bedtime, and feeding schedules that were
in place before hospitalisation and attempt to duplicate them

Comfort and caregiving: Parents should be the primary comforter and, as much as possible, the primary caregiver. Many children expect to be
held by their parents when uncomfortable and will find it difficult to be soothed by other methods. Discuss with the family what comforted
their child in the past. Medical staff should stay emotionally available and attentive to the child’s feelings and attuned to what they are
experiencing. Consider using extra hands, from parents or other staff, during caregiving to provide added support for the child. Provide a
consistent team of caregivers. Provide therapeutic services such as feeding therapy, physical therapy, occupational therapy, as well as child
life, social work, lactation, music therapy, chaplaincy and others as early in the hospital stay as possible
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Table 3. Variability in developmental rounds in cardiac ICU (CICU).

Type of
developmental
rounds Appropriate patients

Location of
rounds Frequency Caregivers present Time Content Goals Outcome measures Feedback provided

Multidisciplinary
rounds

All children in the CICU are
discussed

Away from
patient care area

Once a
week

NL, CL, SW, MT,
OT, PT, ND, SLT,
FT, CP, RS, CM.
10 + providers

1 hour Review of medical, developmental, and
psychosocial patient supports

Care coordination across disciplines,
consistency of care

Provision of additional resources
for the child and family, creation
of primary care teams,
dissemination of knowledge

Orally and in written
format to medical
professionals not
present, as needed

Neurodevelopmental
bedside rounds

Infants and children in CICU,
patients seen individually,
critically ill and long-term
patients, 4–5 patients seen
per round

Patient bedside or
just outside
patient room

Once a
week

Parents, ND, CL, PT,
OT, FT, CP, SW,
MT, N, L, bedside
RN

20–30 minutes
per patient

Family interview,
review developmental history,
assessment of the environment and
caregiving, child developmental
assessment, discussion of interventions

Identify strengths and weaknesses,
parent anticipatory guidance,
generation of recommendations to
improve environment, caregiving,
and parental support

Recommendations in medical
record and at bedside,
recommendations provided
to family

Medical and therapy
team members as
needed

CICU
Multidisciplinary
Developmental
Team Meeting

Medically complex patients with
long hospitalisation, only one
patient discussed per round

Away from
patient care
areas

As needed Parents, NL, CL, SW,
MT, OT, PT, ND,
SLT, FT, CP, RS,
CM, other
developmental team
members, attending
medical providers

1 hour+ Review of medical, developmental, and
psychosocial supports, patient and
family strengths and weaknesses, and
possible interventions

Creation of recommendations to
promote development and family
support

Recommendations in medical
records and at bedside, report
provided to family

Professionals on
patient team not
present

CL= child life; CM= case managers; CP= chaplaincy; FT= feeding therapy; L= lactation; MT=music therapy; N= nutrition; ND= psychology/neurodevelopment; NL= nursing leadership; OT= occupational therapy;
PT= physical therapy; RS= resource specialists; SLT= speech and language therapy; SW= social work
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information. Information from the rounds was dis-
tributed to any absent medical staff, and to the
supervising senior attending medical providers. The
goal of the multidisciplinary rounds was to integrate
the information of multiple providers on a single
child into one comprehensive and succinct narrative,
and to develop a mutually agreed upon and binding
plan of best care. This exchange of information
allowed for planning of co-treatment across dis-
ciplines, coordination of care including scheduling
therapies on different days, consistency of care which
involved organising a primary nursing team with a
primary physician, identification of challenging
situations requiring special clinican support, and
overall system-wide coordination for the improve-
ment in care delivery.
Second, neurodevelopmental bedside rounds were a more

individualised method of child neurodevelopmental
assessment via individual bedside developmental
rounds. Young children were seen at their bedside in
the presence of their parents, bedside nurse, and
multiple therapists. The team members varied for
each child and were chosen carefully by the child’s
developmental rounding team so that each member
of the team brought unique expertise in support of
the child’s individual development. The goal of these
rounds was to provide detailed infant assessment
and parental guidance, along with an opportunity
to enhance the child’s overall quality of care, with
discussion at the bedside by multiple providers in the
child’s care. Education regarding the specific devel-
opmental expectations and challenges of the patient,
with recommendations for interventions, occurred in
real time with the nurse(s) and other available med-
ical team members at the bedside. Nurses and other
team members were directly involved in the rounds,
both learning about and practising key individua-
lised developmental tools and contributing pertinent
information on the clinical status. As the cardiac ICU
comprised mostly individual infant–family rooms,
adjustments individualised to the child and family
were often possible. As not all patients in the unit were
seen on these intensive bedside rounds, given time
constraints, the psychologist and child-life specialist
screened patients twice a week for inclusion. Children
selected for this intense support, with some exceptions,
met the following criteria: referred by the medical
team; under a year of age; were either post open heart
surgery or in consideration for surgery, required
a cardiac ICU stay of longer than 2 weeks; and/or
were receiving extracorporeal membrane oxygen,
ventricular assist devices, or heart transplant.
Neurodevelopmental bedside rounds began with

introduction of the team to the parent(s) or legal
guardian(s) and to the bedside nurse, followed
by explanation of the nature and purpose of the

neurodevelopmental bedside rounds. Every attempt
was made to perform rounds while the patients’
family was at the bedside. A short psychodynamic
interview was completed, which included a discus-
sion of family dynamics and how best to support the
family, siblings, and extended family members.
Parents were also asked to describe their child, his
or her likes and dislikes, strengths and weaknesses,
and any developmental concerns before or during
hospitalisation. Parents were asked about their
anticipated availability at the bedside, expectations
for care and their relationship with the child. This
information was often collected over several sessions.
Parents were typically proud to share information
which showed the child’s personality and skill
development rather than just his or her medical state
and diagnoses.
In addition, an assessment of the environment and

care delivered was made using the NIDCAP Assess-
ment of the Nursery Environment and Care Compo-
nents (Templates),39 which records the amount of
light, sound, and activity in the room as well as at the
specific bedside, and the type and quality of care
techniques employed. These were used as a guide to
ensure assessment and discussion of the environment
and also for the evaluation of developmental care
techniques during caregiving (Table 3).
Neurodevelopmental bedside rounding also

included hands-on developmental assessment of the
child in the cardiac ICU, when appropriate for
the child and the family. Assessment was tailored to
the child and the family and depended on the child’s
medical status, which might range from intubated
and/or fully sedated to awake and interactive. The
psychologist provided the assessment following
the NIDCAP model of detailed behavioural
observation.23,40 For newborns, parent support and
anticipatory guidance was provided using segments
of the Assessment of Preterm Infants’ Behavior,41

which is an infant assessment tool of mutually inter-
acting behavioural subsystems in simultaneous
interaction with the environment, and the Newborn
Behavioral Observation,42 which used infant assess-
ment as an intervention with the family.4 For older
infants and children, the Bayley Scales of Infant and
Toddler Development Screening Test®,43 was used
when appropriate. Often the Bayley Screener was
completed in the step-down unit closer to discharge.
The psychologist was certified in these measures. The
child’s assessment included a discussion of the orga-
nisation of the autonomic, state, regulatory, and
motor systems, along with the child’s communica-
tion, social, attention, cognitive, feeding, and sleep-
ing abilities. Major focus was placed on the child’s
comfort and pleasure, attachment with family, and
documentation of specific developmental skills. On
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the basis of the assessment, appropriate resources and
further steps required for the child’s best develop-
mental progression were identified. Depending on
the child and family recommendations, steps ranged
from supporting the family in holding their child
regularly to enhancing the child’s own understanding
of his or her situation. Recommendations were dis-
cussed with the family and the team, documented in
the medical records, and hung at the bedside. These
were decorated with a consistent developmental care
logo developed in collaboration with staff. When
there were unusually significant concerns, develop-
mental feedback and recommendations were also
discussed away from the bedside with the primary
medical team and sent by e-mail to providers not
readily available on the unit, after informing the
family of the steps that would be taken.
Third, the Individualized Cardiac ICU Multi-

disciplinary Developmental Team Meeting was developed.
This format proved helpful for complex, long-stay
patients with a large medical and therapeutic
provider team. Unlike the bedside rounds, this
meeting included as many providers as possible who
cared for the child, including all therapists, medical
attendants from different disciplines, and the parent(s)
or legal guardian(s). These meetings often contained
more than 10 providers in the discussion of one child.
The attending medical providers added, among
other important considerations, information on the
possible or known effects of medical treatments and
medications on the child’s development. These
meetings generated a summary of content and
recommendations for the child’s medical record and
for the family. As extended-stay patients were con-
sidered to be at a high risk for neurodevelopmental
complications due to a prolonged critical illness and
inpatient stay, children who remained inpatients for
longer than 3 months were determined as qualifying
for a Multidisciplinary Developmental Team Meet-
ing. Those infants might have been listed for a
transplant, required multiple surgeries during one
hospitalisation, or had received a ventricular assist
device. Individualised cardiac ICU Multidisciplinary
Developmental Team Meeting Rounds were always
carried out away from the patient’s bedside and pro-
vided an excellent opportunity to impart education
for the entire team about the importance of indivi-
dualised developmental care and each provider’s
opportunity to contribute.

Clinician support
Developmental Care Committees were developed as
the primary means of Clinician Support. Develop-
mental care groups and committees provide both
an arena for brainstorming new developmental

initiatives as well as an opportunity for education
and clinician support. Research has documented the
effectiveness of formalised developmental care
committees.17

The Developmental Care Implementation Committee was
developed as a large working group of multi-
disciplinary specialists, focussed on providing sup-
port across disciplines regarding system change and
integration of developmental care and family-centred
care across the hospital. The goal of the group is to
work together as a team to provide the best practice
for all children in the hospital. Clinicians who parti-
cipate are from varying departments, and all work
with newborns and young infants with an interest in
supporting development. This hospital-wide com-
mittee was initiated in the CICU and includes NICU,
PICU, and cardiac step-down unit specialists. The
current cardiac ICU effort acknowledged that the
other units have a greater and longer-standing
expertise in implementing developmental care and
are likely to have knowledge and creative solutions to
challenges encountered in the cardiac ICU as well.
The hospital-wide developmental care committee
currently includes physical therapy, speech therapy,
child life, social work, nursing – that is, NP, RN, and
CNS – music therapy, feeding therapy, chaplaincy,
and neurodevelopment.
A Multidisciplinary Neonatal Resource Committee was

established newly to aid in identification of knowl-
edge gaps among staff related to preterm and neo-
natal care and provide additional education and
training related to both physiological and devel-
opmentally focussed topics. This multidisciplinary
group composed of nurses, child-life specialist, feed-
ing therapist, nutritionist, psychology, and a cardiac
ICU intensivist has focussed on the education of staff
around topics such as infant growth and nutrition,
positioning, and consulting on individualised care
related to both preterm and full-term newborns with
a special focus on infants with complex needs. This
group purchased developmental care-products and
provided unit education on the benefits of their use
during formal in-services, as well as specialised pos-
ters. Further, monthly educational topics have been
initiated that focus on neonatal care, including
nutritional needs, thermoregulation, and breast-
feeding. The cardiac ICU developmental care initia-
tive formally joined the Multidisciplinary Neonatal
Resource Committee’s efforts for the benefit of newborns
with cardiac issues and their families.

Parent support
It is clinically important to support families and
provide interventions that reduce separation of
families and children. Supporting parents in parenting
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at the bedside and as respected members of the care
team may prevent stress and anxiety often seen in
parents during a hospitalisation and thus promote
positive child outcomes.44 In this developmental care
model, parents were conceptualised as an integral
part of caregiving. Parents were considered colla-
borators in all medical discussions and decisions.
Parent support included involving the family in every
aspect of care, partnering with the family in
caregiving and decision making, engaging with the
family in discussion of infant and child observations,
and reading the child’s cues along with making
recommendations to support development. Parents
report enjoying engagement in what they identify as
basic parental tasks, such as putting on diapers,
holding, feeding, practising breast-feeding by hold-
ing in breast-feeding position, reading and singing to
their child, cleaning, and gently touching their child.
Parents provide the most comfortable environment,
with familiar sights, smells, and sounds.
Often the medical team determined that a child

was too fragile to be held, or thought the parent’s
voice to be overstimulating. These situations can be
extremely disappointing for the parents and a chal-
lenge for the developmentally minded caregiver.
Along with continuing to question whether it was
safe to hold and interact with the child, other modes
of providing family presence at the bedside were
considered imperative. In the case of sicker patients,
parents were advised to provide comfort by cradling
their child in their hands while the child remained in
the crib by, applying light pressure with their hands
placed on the child’s head and feet this provided a,
soothing touch, assuring parent–child contact. It was
also recommended that parents place cloths on their
skin for a while and then leave them near their child’s
nose to provide their familiar smell to the child. As
the most appropriate supportive measures for devel-
opment of the child’s attention and interaction, par-
ents were also encouraged to use their face and voice
along with familiar objects at the bedside for times
when the child opens his or her eyes. Parent support
including lactation, social work, and developmental
rounds were provided to enhance the parent–child
connection and protection of the child’s brain devel-
opment. For parents, remaining at the bedside may
be challenging because of obligations at home and
work, having to care for their other children, and
transportation and lodging issues during their
infant’s hospitalisation. Utilising social work, psy-
chology, resource coordinators, and other hospital-
based resources to help families with the stress of an
acute or prolonged hospitalisation of their child was
considered important to optimise parental participa-
tion in their child’s life. When parents could not be
present, specially trained volunteers were called upon

for support. Parents and the patient’s developmental
team educate the volunteer about the child’s develop-
mental goals with recommendations listed at the
bedside.

Research initiatives
In the model of developmental care described here, all
children under the age of 1 year of age receive neuro-
developmental assessment before discharge from the
hospital and are entered into a data registry with par-
ental consent. These children are asked to return for
follow-up throughout their period of development
after discharge. The registry documents medical and
developmental variables in order to define this popu-
lation of children with CHD. Future research initia-
tives must include investigating the rate and specific
causes of parental stress in the cardiac ICU, whether
developmental care initiatives such as NIDCAP have a
long-term effect on development for children with
CHD, and whether staff education has an impact on
developmental care practice in the cardiac ICU.

Further considerations

Several additional points warrant exploration,
including continued developmental support after
hospital discharge and the exploration of opportu-
nities for change.

Continued developmental support
After discharge from the cardiac ICU and hospital, there
is a need for ongoing developmental follow-up and
support. Most children discharging from the CICU are
referred for outpatient developmental support. In a
number of states in the United States of America, chil-
dren less than 3 years of age who meet state-established
criteria are typically referred for early-intervention
services. Early intervention is a preventive and rehabili-
tative method of therapy to provide developmental
supports in the home and track a child’s development
over time. The American Academy of Pediatrics and the
American Heart Association recommend that children
with CHD receive long-term follow-up and develop-
mental support. Our program follows children from
discharge through adolescence with neurodevelop-
mental, psychological, and paediatric neurological care.
The discussion on the value of these outpatient resources
should begin early in the child’s and family’s hospitali-
sation period in order to prepare and encourage the
family to avail themselves of the services offered.

Opportunities for change
The establishment of written policies that address
reduced lighting and sound levels, increase infant
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holding, documentation and monitoring of sedation
use, encouragement of early breast-feeding practices,
and facilitation of physiologically advantageous
infant positions will be a positive step for devel-
opmentally appropriate care and will offer helpful
practice guidelines for staff, families, and patients.
Research into these aspects of developmental care has
been discussed in the literature in relation to the
NICU and the growth and development of preterm
and ill newborns. Results from this research may be
extrapolated to the paediatric cardiac population;
however, more specific research into the nuances of
the neurological development of preterm and full-
term newborns with CHD is also called for. As an
example, although acknowledging the challenges of
feeding a child with CHD, the American Heart
Association promotes pumping of breast milk within
hours after birth and breast-feeding when oral feed-
ing is introduced, as breast-fed newborns with CHD
tend to have better weight gain than bottle-fed
babies.45 This said, enteral feeding in the newborn
with complex CHD remains challenging because of
pre- and/or postsurgical haemodynamic instability
and the potential for reduced gut perfusion. Promo-
tion of kangaroo care and non-nutritive sucking at
the breast for more clinically stable patients, who
cannot feed yet, may assist the advancement of breast-
feeding in these infants.

Conclusion

In summary, given the established developmental
risks for children with CHD, consistent imple-
mentation of individualised developmental care in
both the cardiac ICU and the cardiac acute-care
unit is imperative. The early experiences of a child
with CHD pose many challenges for development,
which consequently delays development. It is
necessary to implement a developmental care
model within the cardiac ICU in order to protect
brain development in the youngest patients and
appropriately care for each child and family. As
this paper attempts to demonstrate, employing
a comprehensive, collaborative, multidisciplinary,
family-integrative, consistently practised standard
of individualised developmental care for cardiac
patients in the paediatric cardiac ICU and acute
care unit is not only feasible but also rewarding,
and enhances infant and family outcome as well
as furthers professional growth and satisfaction, col-
laboration, communication, and participation.
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