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A B S T R A C T

Theoretical Principles
Improved survival of infants and children with congenital heart disease experience has led to recognition

that up to half of congenital heart disease survivors also experience developmental delay. Developmentally
supportive care is a care model shown in Neonatal Intensive Care Units to be associated with improved out-
comes, but developmentally supportive practices with premature infants may not be equally effective in the
cardiac population that includes all ages.
Phenomena Addressed

The purpose of this paper is to present a concept analysis using the Walker and Avant method in order to
identify and define characteristics of developmentally supportive care as it may be applied to the population
of neonates, infants, and children with congenital heart disease. A theoretical definition of developmentally
supportive care is presented.
Research Linkages

This concept analysis will provide nurses and allied health professionals with a theoretical basis to imple-
ment high quality, family-centered care that meets individual developmental needs in a population at high risk
for developmental sequelae. Nursing implications for developmentally supportive care as it applies to infants
and children with heart disease are discussed.

© 2017 Published by Elsevier Ltd.

Introduction

Improvements in recognition, surgical techniques, and periopera-
tive management of infants and children with congenital heart dis-
ease (CHD) have led to significantly improved survival; yet, up to
half of CHD survivors face some degree of neurodevelopmental de-
lay (Donofrio & Massaro, 2010). These delays may result from pre-
operative microcephaly and structural brain immaturity, right-to-left
intracardiac shunting that may result in decreased cerebral oxygen de-
livery, intraoperative or postoperative use of extracorporeal life sup-
port, or low cardiac output (Donofrio & Massaro, 2010; Licht et al.,
2009; Marino et al., 2012; Wernovsky, 2006). Exposure to these risk
factors may be a single occurrence, or may continue throughout life
in children who require staged palliation. The focus of the interpro-
fessional team in the highly technological environment of the pedi-
atric cardiac intensive care unit (PCICU) is, by necessity, cardiopul-
monary stabilization and management of unstable hemodynamics, on-
going critical thinking and decision-making, and intensive interven-
tion (Balachandran, Nair, & Kumar, 2010). Following stabilization,
infants and children with CHD may be transferred to an acute care unit
that specializes in cardiac care, frequently using a family-centered care
model.

⁎ Corresponding author.
Email addresses: jkpeter1@uci.edu (J.K. Peterson); evangell@uci.edu (L.S.
Evangelista)

Developmentally supportive care (DSC) is a care model in Neona-
tal Intensive Care Units (NICUs) that has been associated with re-
duced length of stay, earlier transition to oral feeding, and improved
neurodevelopmental outcomes in premature infants (Als, 1982; Als,
1998; Symington & Pinelli, 2006). The concept of DSC in the NICU
was well described in a concept analysis by Aita and Snider
(2003). This concept analysis focused on care the preterm infant in
the NICU. Because the population of a PCICU and cardiac acute care
unit is dramatically different from a NICU, it is reasonable that a DSC
model for cardiac patients may differ from a DSC care model used in
a NICU. These differences may include the characteristics of the con-
cept as well as nursing interventions that operationalize the concept of
DSC. Increased awareness of developmental delays in CHD survivors
and interest in providing DSC leads to a need to revisit the concept
and how it may be applied to a different population.

Concept analysis is an analytical method used to identify key char-
acteristics of a concept in order to more clearly and concisely ar-
ticulate conceptual structure and function, thereby improving its in-
ternal validity (Walker & Avant, 2010). Concepts also evolve over
time due to cultural, contextual, and societal factors (Walker & Avant,
2010). The concept analysis method described by Walker and Avant
(2010) includes eight iterative steps. These steps include selecting
a concept, determining the aims of the analysis, identifying all uses
of the concept, determining defining attributes of the concept, de-
scribing a model case, identifying other types of cases, identifying
antecedents and consequences, and defining empirical referents

http://dx.doi.org/10.1016/j.pedn.2017.05.007
0882-5963/© 2017 Published by Elsevier Ltd.
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(Walker & Avant, 2010). These steps will be further described as they
are presented.

The purpose of this concept analysis is to identify and define the
characteristics of DSC as applied to hospitalized infants and children
with CHD. Understanding these characteristics may help guide nurses
and other healthcare team members to provide holistic care that com-
bines life-saving technology and scientific knowledge with interven-
tions that meet the developmental needs of CHD survivors.

Data Sources

A literature search was conducted using PsychINFO, PubMed, and
Web of Science databases. Search terms included “developmentally
supportive care” or “developmental care” in the title, abstract, or key
words. Inclusion criteria included: (a) paper published in English; (b)
for research reports: subjects were between 0 and 18 years of age; and
(c) paper available in full text. Publication time limit was not specified
in order to capture the important early work related to DSC. Papers
that reported transition of care, those reporting psychometric proper-
ties of instruments, those reporting exclusively staff or parental out-
comes, those reporting effects of a single DSC intervention, and those
reporting staff education or DSC implementation strategies were ex-
cluded. After duplicates were removed, the abstracts were reviewed
for relevance to the concept of DSC. A total of 58 papers were selected
that utilized the concept of DSC and met inclusion criteria. There were
34 empirical studies and 24 theoretical papers. The sample size ranged
from 20 to 261 (mean 76.2) for empirical studies. Only two theoretical
papers specifically referenced infants and children with CHD. The pa-
pers were reviewed and analyzed for their use of the concept of DSC
and unique characteristics of DSC.

Results

Identifying Uses of the Concept of Developmentally Supportive Care

After reviewing the literature, the next step in concept analysis is
to identify all uses of the concept in order to understand how different
disciplines define and use the concept (Walker & Avant, 2010).

From Dictionaries
“Developmental care,” according to the Free Dictionary, is a nurs-

ing intervention that consists of “structuring the environment and pro-
viding care in response to the behavioral cues and states of the preterm
infant” (available at http://medical-dictionary.thefreedictionary.com/
developmental+care). This definition limits the concept to care of pre-
mature infants. The Merriam-Webster dictionary (no date) defines
“developmental” as an adjective “of or relating to the growth or devel-
opment of someone or something.” “Supportive” is an adjective mean-
ing “to promote the interests of,” “to hold up,” or “to provide help or
encouragement to.” “Care” may be used as a noun, meaning “effort
made to do something correctly or safely, or to keep someone safe or
healthy, or to keep something in good condition.” “Care” can also be
used as a verb, meaning “to feel interest or concern, to feel affection,
or to want to do or to be something.” The use of “care” helps to tie
the concept to nursing practice, although DSC originated in the field
of psychology.

Psychology
The concept of DSC was first described by Als, in early work

that described synchronous communication between a mother/infant
dyad, and later work that outlined a Syntactive Theory of Infant De

velopment (Als, 1977, 1982). This model outlines a hierarchy of dy-
namic, interrelated systems within the neonate that direct the relation-
ship with the environment, with the ultimate goal of self-regulation
(Als, 1982; Als et al., 1986). Developmental care is “a framework that
encompasses all care procedures as well as social and physical aspects
in the newborn intensive care unit. Its goal is to support each individ-
ual infant to be as stable, well-organized, and competent as possible”
(Als, 1998). The family is seen as the infant's “primary co-regulator”
and the focus of care is to maximize strengths and reduce stressors
for both infants and families (Als, 1998). Developmentally support-
ive care measures were first described in a study by Als et al. (1986)
that compared outcomes between premature neonates with pulmonary
complications who received standard care versus those who received
DSC interventions. The infants who received DSC required fewer me-
chanical ventilation days, had earlier feeding, and demonstrated im-
proved developmental outcomes assessed at 3, 6, and 9 months of
age (Als et al., 1986). As a result, a program called Newborn Indi-
vidualized Developmental Care and Assessment Program (NIDCAP)
was established to guide care of premature infants hospitalized in the
NICU (Als & Gilkerson, 1997).

Nursing
From the important early work on the field of psychology, nurs-

ing care of premature infants in the NICU became focused on DSC.
Als' Syntactive Theory of Development was expanded by Gibbons and
colleagues as the Universe of Developmental Care (UDC) model, to
include the idea of a “shared care surface,” or context where the in-
fant and the environment directly and dynamically interact; it is this
confluence where nursing care is delivered (Gibbins, Hoath, Coughlin,
Gibbins, & Franck, 2008). The UDC model defines developmental
care as a patient and family-centered process in which caregivers
interact with the infant and the NICU environment at the level of
the shared care surface to implement an individualized plan of care
(Gibbins et al., 2008). Core measures of DSC include protected sleep,
pain and stress assessment and management, developmental activi-
ties of daily living, family-centered care, and the healing environ-
ment (Coughlin, Gibbins, & Hoath, 2009). Further modification of
the UDC model into the Neonatal Integrative Developmental Care
Model re-categorized core measures of neuroprotective neonatal care
into healing environment (both physical and sensory), partnering with
families, positioning and handling, safeguarding sleep, minimizing
stress and pain, protecting skin, and optimizing nutrition (Altimier
& Phillips, 2013). Nursing interventions within this care model in-
clude environmental modifications such as protection for excessive
light and sound, protection from cold stress, flexed positioning using
supportive materials, minimizing unnecessary handling and sleep in-
terruptions, providing adequate analgesia for painful procedures, use
of parental skin-to-skin or “kangaroo care”, and cue-based feeding.
This model stresses development of the neurological system of the
pre-term infant, and defines DSC as care that “decreases the negative
effects of fetal development occurring in the extrauterine environment
of the NICU and helping to minimize these impairments” (Altimier &
Phillips, 2013).

Infants with major structural abnormalities or congenital anom-
alies, including CHD, have generally been excluded from studies on
DSC. One large pediatric cardiac program has published their expe-
riences in implementing interdisciplinary care rounds to increase the
use of DSC in the neonatal and infant cardiac population, using the
UDC model as a framework (Lisanti, Cribben, Connock, Lessen, &
Medoff-Cooper, 2016; Torowicz, Lisanti, Rim, & Medoff-Cooper,
2012). The Pediatric Cardiac Intensive Care Society Nursing Writ-
ing Group has collaborated to produce recommendations for devel
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opmental care of children of all ages with CHD (Rachwal et al., 2015).

Education
Developmentally supportive care is also used in education. Devel-

opmentally supportive is defined as strategies that support and nur-
ture developmental progress, using a developmental stages theoretical
framework such as Piaget or Erikson (Cataldo, 1984). Although devel-
opmentally supportive educational strategies are still important, more
recent work in teacher education has focused on education that is also
culturally and contextually sensitive, reflecting the increasing diver-
sity and globalization of children's experiences (Ryan & Grieshaber,
2005).

Parenting
Developmental care in parenting is defined as “activities that de-

liberately stimulate children's cognitive skills such as talking, reading,
teaching and playing” (Thomsen, 2015). DSC in the NICU empha-
sizes the crucial role of the parent as the primary sources of comfort,
support, and learning for the infant. DSC also promotes that the infant
learns by reciprocal interaction with their environment, so parental be-
haviors like talking, reading, and playing are educational and develop-
mentally supportive for the infant or child.

Allied Health
Developmentally supportive care in the NICU is interdisciplinary,

including speech/language pathologists, physical and occupational
therapy, child/family life therapists, respiratory therapy, psychology,
social work, dieticians, lactation consultants, in addition to nurses and
physicians. Developmentally supportive speech/language pathology
care incorporates knowledge of the “typical course of communication,
speech, language, and emergent literacy development as well as ap-
preciation of individual differences and communication styles…based
on the needs of each family and a clear understanding of each child's
physiological, behavioral, and developmental responsivity to his or
her environment” (Paul & Roth, 2011). The focus of occupational
therapy is to support the development of infant occupations, which
include responding to the environment, maintaining homeostasis, be-
ginning social interactions with caregivers, and feeding (Barbosa,
2013). In the NICU, the primary role of speech/language pathologists
and occupational therapists is to help the premature infant to develop
skills to coordinate oral feeding, a major developmental task, as well
as a hospital discharge metric. The physical therapist provides de-
velopmental care by promoting sensorimotor development, including
posture, range of motion, and regulation of behavioral state (Barbosa,
2013). The NICU environment is often not developmentally focused,
with bright lights, loud sounds, and often painful medical procedures
throughout the day and night. One focus of DSC for premature in-
fants is to reduce these harsh environmental stimuli to recreate a more
“womb-like” environment for these premature infants to continue their
development. Such interventions such as providing developmentally
supportive positioning using nesting materials and supporting flexion
help reduce stress. Child/Family Life practice is based in knowledge
and application of child development theories, family systems, stress
and coping, and play. Child/Family Life Specialists reduce stress and
promotes effective coping and emotional, social, and developmental
well-being of hospitalized infants and children, as well as their fami-
lies (Smith, Desai, Sira, & Engelke, 2014).

Determine the Defining Attributes

Defining attributes of a concept are qualities or characteristics that
are always present in any context that the concept is utilized, and are
therefore helpful in recognizing the concept (Walker & Avant, 2010).
Attributes for DSC applied to infants and children with CHD are: 1)
adapted to unique individual needs; 2) family-centered; and 3) interre-
lational.

Adapted to Unique Individual Needs
Developmentally supportive care is individualized to meet the

unique needs of the patient (Als, 1998; Gibbins et al., 2008; Paul &
Roth, 2011). Developmentally supportive care for the infant or child
with CHD is adapted to meet individual needs at a point in time,
but also evolves to meet changing needs throughout the continuum
of health and illness experienced. A child's developmental status may
also change due to the stress of illness; a 3 year old child may regress
developmentally and need DSC that meets his/her needs at that point
in time.

Family-centered
Developmentally supportive care is also family-centered (Altimier

& Phillips, 2013; Coughlin et al., 2009; Gibbins et al., 2008; Torowicz
et al., 2012). Family-Centered Care is the pediatric nursing care model
adopted and endorsed by the American Nurses Association and the
Society of Pediatric Nursing (American Nurses Association, 2008;
Harrison, 2010). The family is the most important source of support
for an infant/child, and the central role and unique knowledge of the
parent(s) must be respected and incorporated into all aspects of care.
With DSC, parents are respected and supported in their parental roles
as caregivers, teachers, and advocates. New parents may need educa-
tion in recognizing an infant's subtle behavioral cues, while many par-
ents of children with chronic healthcare needs often become highly
knowledgeable about their child's CHD and health management.

Interrelational
Developmentally supportive care recognizes the unique interrela-

tionship of the infant or child and their environment as a source of
learning, exploration, and development (Als, 1982; Als, 1998; Als et
al., 1986; Barbosa, 2013) The infant/child responds to their environ-
ment with behavioral cues, which may be subtle. A study by Lobo
(1992) reported that parent/infant infants with CHD displayed less
caregiver responsiveness and less clear behavioral cues during feeding
than infants without CHD. Parents may need education and support to
recognize and interpret subtle behavioral cues. The hospital environ-
ment should be assessed for ways to make it more developmentally
supportive, such as attention to circadian rhythms, opportunities for
appropriate play and social interaction, and a developmentally consid-
erate approach to medical procedures.

Constructed Cases

Constructed cases are examples of the concept, with changes to
the attributes that allow demonstration of the concept being examined
and allow better understanding of the attributes that define the concept
(Walker & Avant, 2010).

Model Case
The PCICU nurse is caring for a term neonate one day after an ar-

terial switch procedure for d-transposition of the great arteries. The
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infant has an open sternum, and requires frequent titration of vasoac-
tive infusions to maintain an adequate cardiac output. The infant is re-
ceiving mechanical ventilation and is heavily sedated. The nurse im-
plements developmentally supportive positioning while being careful
to maintain patency of the chest tubes, and exchanges scent cloths with
the infant's mother to place near the infant's face. The nurse recognizes
that the mother is overwhelmed and provides answers to her many
questions, and encourages her to attend to her own needs for food and
rest. Five days later, the infant is extubated and is stable from a car-
diopulmonary perspective. The nurse consults with the speech ther-
apist to assess oral feeding readiness, offers skin-to-skin care to the
mother to promote bonding and breastmilk production, and encour-
ages the parents to continue participating in the infant's care. The nurse
assesses the infant's physiological and behavioral reaction to stimula-
tion for adverse cardiopulmonary effects. The infant displays rooting
behavior and is in a quiet, alert state, so the nurse assists the mother to
initiate feedings, by bottle initially to assess the infant's tolerance. The
mother's goal is to breastfeed, so feedings are transitioned to breast
when the infant demonstrates safe oral intake. The nurse assists the
mother with feeding positions to facilitate latching and obtains a lac-
tation consult to assist the new mother with successful breastfeeding.

All of the defining attributes are present in this case. The nurse
implements DSC based on the infant's health status at the time, and
evolves the plan of care as the infant's condition changes. The nurse
provides family-centered care by supporting the mother during the
highly stressful time, facilitates parental participation in care, and ad-
vocates for the mother's desire to breastfeed. The nurse recognizes and
incorporates relational aspects of care, including the infant's relation-
ship to the environment such as physiological stability, ability to inter-
act with mother, and ability to coordinate breathing and feeding. The
nurse also supports the mother's relationship to the situation; from be-
ing overwhelmed to the developing relationship between infant and
mother.

Borderline Case
A five year old with single ventricle Fontan physiology has devel-

oped protein-losing enteropathy and ventricular dysfunction. He was
admitted two days ago for intensive medical management and heart
transplant evaluation. The cardiac acute care nurse consults with the
Child Life Specialist for appropriate distraction techniques, and with
the dietician to assist the child's mother to select appropriate low fat,
high protein foods that the child likes to eat. The child needs to have
another intravenous line inserted, and the nurse tells the child's mother
to leave during the procedure in order to reduce the child's distress.
The child cries throughout the procedure, calling for his mother.

This is an example of a borderline case because the situation lacks
at least one defining attribute; the attribute of family–centered care is
missing. The nurse telling the mother to leave during a painful pro-
cedure discounts her role as the child's primary caretaker and primary
source of comfort. Neither the child's nor the mother's preferences for
how to cope with painful procedures are solicited.

Related Case
A six month old infant with trisomy 21 underwent atrioventricular

septal defect repair four days previously. The cardiac acute care nurse
requests age-appropriate toys from the Child Life Specialist because
the infant should be participating in daily “tummy time” and transfer-
ring toys from one hand to another at 6 months of age.

A related case is an example that incorporates a similar concept to
the one being examined. In this case, the nurse is utilizing a devel

opmental theory perspective that indicates what skills the infant
should have. A child with trisomy 21 may or may not be able to per-
form developmental stage activities, but at four days postoperatively,
should not be forced into a prone position due to stress on the sternum.

Contrary Case
A sixteen year old underwent aortic valve replacement two days

previously. She is cared for in the adult ICU because a PCICU bed
was not available. Visiting hours are 9 am to 6 pm for 2 adult visitors
only. Despite the patient's requests, her three closest friends are not
allowed to visit. Cardiac rehabilitation is consulted per protocol, and
the patient is scheduled for twice daily sessions. She attends a class
on Coumadin management, but her mother is unable to attend because
she is caring for the patient's five year old sibling.

A contrary case is a clear example of what is not the concept being
examined. In this example, the teenager is subjected to strict hospital
rules for visiting, cardiac rehabilitation schedule, and attendance at pa-
tient education. Her own wishes as well as support from her mother
are ignored in order to adhere to the rules and policies. Her develop-
mental needs are not assessed and her care is based on protocols.

Identify Antecedents and Consequences

Antecedents are events or conditions required prior to the oc-
currence of the concept (Walker & Avant, 2010). The primary an-
tecedents for the concept of DSC for infants and children with CHD
are 1) understanding; 2) collaboration and communication; and 3) re-
sources.

Understanding
In order to provide DSC to infants and children with CHD, the

healthcare team members must demonstrate understanding of the dif-
ferent types of CHD and its physiological effects, CHD repair and an-
ticipated perioperative course, and the mechanisms affecting growth
and development. Nursing orientation and training includes specialty
content on CHD and its unique physiology, but may lack up-to-date
information on how CHD impacts growth and development or fam-
ily functioning. Nursing care of infants and children with CHD is
highly subspecialized, with unique pathophysiology and highly com-
plex care. One study of nurses in a multidisciplinary pediatric ICU that
provided care for postoperative CHD patients, reported that although
nurses received additional education and training in the care of cardiac
patients, they felt more unprepared to care for CHD patients than any
other type of patient (Kane & Preze, 2009).

There is an important difference between having knowledge and
having understanding. Understanding is a more complex process, and
requires not only knowledge but also experience to see the bigger pic-
ture. Benner's Novice to Expert theory can be used to identify the
novice and advanced beginner nurse, who develop knowledge, from
the competent stage nurse who is able to begin to see and under-
stand a larger scope, to the proficient and expert nurse who have real
understanding of their practice (Benner, 1982). A study of congeni-
tal heart surgery programs also found that decreased pediatric cardiac
surgery mortality was associated with a larger proportion of experi-
enced nurses (Hickey, Gauvreau, Curley, & Connor, 2014). Translat-
ing knowledge into understanding takes time, as well as experience;
there is a crucial role for experienced nurses at the bedside and in ad-
vanced practice roles to assist developing nurses to develop knowl-
edge and understanding.



UN
CO

RR
EC

TE
D

PR
OOF

Journal of Pediatric Nursing xxx (2017) xxx-xxx 5

Collaboration
Interdisciplinary collaboration requires excellent communication

skills, and can both increase knowledge of the team members and
improve interprofessional teamwork. Collaboration is crucial to en-
sure that the appropriate interdisciplinary team members, with their
unique skills, are implementing DSC interventions to meet the pa-
tient's unique needs. It is also important that bedside nurses and ad-
vanced practice nurses who have in-depth knowledge and understand-
ing of the patient's unique physiology and family functioning be able
to communicate and collaborate their assessment with other healthcare
team members, who may not have as much knowledge of the unique
physiology of CHD patients.

Resources
Finally, having access to resources needed to implement practice

changes is essential. Resources may include equipment to promote
developmentally supportive positioning for infants or activities for
older children, or funding to provide training in complimentary thera-
pies such as massage. Resources may also include electronic medical
record system additions that incorporate DSC into care planning and
evaluation, as well as documentation of interventions. Some aspects
of a primarily surgical unit population provide challenges to imple-
menting DSC, such as shorter length of stay, complexity of care re-
quired, and limited staff availability to perform “extra” care (Laing,
Spence, McMahon, Ungerer, & Badawi, 2012). It is vitally important
that leadership at all levels be involved in implementing DSC, includ-
ing management, advanced practice nurses, and bedside practitioners
via unit-based practice councils, in order to advocate for and obtain
resources. With inadequate resources, including equipment, money,
time, and personnel, practice change is doomed to fail.

Consequences are the results or outcomes of the concept (Walker
& Avant, 2010). Consequences of DSC in infants and children with
CHD include improved: 1) development; 2) performance; and 3) sat-
isfaction.

Development
The short-term outcomes of DSC in premature infants include in-

creased weight gain, improved oral feeding, and improved brain mat-
uration (Als et al., 2012; McAnulty et al., 2009; McAnulty et al.,
2010). Longer term outcomes of NIDCAP programs in premature
infants have demonstrated improved executive functioning and less
overall mental disability, but mixed results in cognitive or psychomo-
tor function (Maguire et al., 2009; McAnulty et al., 2013; Peters et
al., 2009). These results of DSC in premature infants support that im-
proved development is a consequence of DSC. The outcomes of DSC
have not been reported in infants and children with CHD. Two case
studies of skin-to-skin care in infants with severe CHD reported im-
proved cardiorespiratory parameters during skin-to-skin care and no
adverse effects, suggesting that this intervention is safe in the infant
cardiac surgical population (Gazzolo, Masetti, & Meli, 2000; Harrison
& Ludington-Hoe, 2015).

Performance
Improved family functioning or performance results from DSC.

Developmentally supportive care recognizes the centrality of the fam-
ily in the infant's life. Incorporating parents as decision-makers and
advocates empowers them and supports their role. Teaching parents
to recognize and interpret subtle infant behavioral cues to their envi-
ronment allows parents to be more responsive and reduces parental
stress. Parents of children with CHD often report tremendous fam-
ily stress associated with the care of child with CHD, and these

phases of stress response are overlapping and re-emerging as their
child's condition changes over time (Rempel, Ravindran, Rogers, &
Magill-Evans, 2013). Because DSC is family-centered and both em-
powers and support parents, the functioning of the family overall is
supported.

Satisfaction
One other important consequence of DSC is increased parental sat-

isfaction with care. One qualitative study of a developmentally sup-
portive care program for hospitalized infants reported that parents val-
ued focus on their child's development as a part of their care (So et al.,
2014). Another report of developmental rounds in a large PCICU re-
ported that parents appreciated the rounds as an opportunity to share
their concerns and questions (Torowicz et al., 2012). Developmental
rounds also incorporate parents into the plan of care and reinforces
their crucial role as members of the healthcare team.

Define Empirical Referents

Empirical referents are events or experiences that demonstrate the
concept, and are “the means by which you can recognize or mea-
sure the defining attributes of the concept” (Walker & Avant, 2010).
Empirical referents of DSC in infants and children with CHD in-
clude developmentally supportive programs that incorporate inter-
ventions such as developmentally supportive positioning, skin-to-skin
care, massage, developmentally appropriate play activities and pro-
cedural support, and sleep hygiene programs (Gazzolo et al., 2000;
Harrison & Ludington-Hoe, 2015; Rachwal et al., 2015). Parent/child
participation in interprofessional rounds and bedside shift report, and
interprofessional collaboration with the child and parents in develop-
ing a plan of care to meet the infant or child's developmental needs are
also empirical referents for DSC (Lisanti et al., 2016; Torowicz et al.,
2012).

Definition

The end result of a concept analysis is development of a concep-
tual definition (Walker & Avant, 2010). Based on the uses of the con-
cept, defining attributes, model cases, antecedents and consequences,
and empirical referents, the following conceptual definition evolved
from the literature. Developmentally supportive care for infants and
children with CHD is family-centered nursing care that is adapted to
meet the individual's unique needs as the individual interrelates with
their environment. Developmentally supportive care for infants and
children with CHD incorporates unique understanding of CHD and its
effects on both the child and their family in order to provide excellent
family-centered care through interprofessional collaboration and ap-
propriate resources that promotes improved development, family per-
formance, and satisfaction with care.

Summary and Implications for Pediatric Nursing Practice

This concept analysis has identified defining attributes, an-
tecedents, and consequences of developmentally supportive care of in-
fants and children with CHD, resulting in a conceptual definition. Im-
plications for nursing are described below.

Nursing care of infants and children with CHD has evolved with
advancements in healthcare into a high technology, high acuity, and
high intensity subspecialty. The focus of care is often on life-saving
technology and specialized knowledge of the unique pathophysiol-
ogy that these children demonstrate. While this focus is crucial in re-
ducing mortality associated with CHD, it is not always conducive to
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supporting neurodevelopment in children with CHD, who are at risk
for cognitive, psychomotor, and psychosocial delays. However, the
two approaches need not be at odds with each other. In addition, the
components of DSC used in the NICU with primarily premature in-
fants cannot be assumed to also be beneficial for infants and children
with CHD because the two populations are very different.

The conceptual definition of DSC for infants and children with
CHD should be thought of as a starting point for nursing practice dis-
cussions at a unit and program level. Measures that support DSC can
be implemented in parallel with high-technology care even in patients
who are critically ill, and ongoing reassessment will indicate when
other DSC interventions are appropriate to the child's status. The Uni-
verse of Developmental Care model has been utilized as a framework
and applied to the care of cardiac patients (Lisanti et al., 2016). Orga-
nizations and units with a shared governance-type structure have the
ability to prioritize implementation of a DSC care model. Identifica-
tion of “champions” from the stakeholder disciplines, including nurs-
ing, speech therapy, occupational therapy, physical therapy, psychol-
ogy, social work, lactation, Child/Family Life, and physicians can be
helpful in implementing change, and incorporating these stakeholders
into a developmental care committee would facilitate care model and
practice changes. Nursing champions should encompass all levels of
nursing practice, from bedside nurses to advanced practice nurses to
nursing management/leadership. Bedside nurses can identify develop-
mentally supportive interventions to incorporate into practice, and im-
plement change within their unit. Advanced practice nurses provide
support to bedside nurses through development of appropriate policies
and standards of care, facilitating interventions such as developmental
care rounds or family participation in daily multi-disciplinary rounds,
and leading evaluation of outcomes through quality improvement and
research. Collaboration with stakeholder disciplines allows optimal
utilization of the unique skills and knowledge of the individual disci-
plines, such as implementation of cue-based feedings with speech and
occupational therapists. Nursing management/leadership support and
involvement is also crucial; staffing matrices will need to be evaluated
and perhaps modified to allow additional nursing interventions, and
performance evaluations should include provision of DSC as a stan-
dard. Education may be necessary to implement different types of de-
velopmentally supportive interventions, such as positioning, massage,
music, or feeding strategies. Nurses may also need education and sup-
port in implementing unit practice changes, which provides opportuni-
ties for advanced practice nurses and unit leadership to provide men-
toring.

Because of the paucity of research on the effectiveness of develop-
mentally supportive interventions in infants and children with CHD, it
is important that these interventions be studied in well-designed and
well-powered studies. This may require multi-center collaboration in
order to achieve sufficient sample size.

Conclusion

Infants and children with CHD are at risk for neurodevelopmen-
tal morbidity related to their heart disease and its treatment, so it is
vitally important to support their optimal neurodevelopment by pro-
viding developmentally supportive care. Through the process of con-
cept analysis, a conceptual definition of DSC for infants and children
with CHD was developed. Developmentally supportive care for in-
fants and children with CHD incorporates unique knowledge and un-
derstanding of CHD and its effects on family functioning and develop-
ment in order to provide excellent family-centered care through inter-
professional collaboration and communication that meets the unique
and evolving developmental needs of the infant or child with

CHD as they interact with their environment, promoting family func-
tioning and improving satisfaction with care. Developmentally sup-
portive care interventions can be implemented into the care of even
the most crucially ill child, and evolve to meet the child's needs at any
point in the continuum of their health.
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